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The sale or Cubes described In this booklet carries ii license 
under patent claims on liie tubes theinselveii but only tor (1) 
radio amateur uses, (2) rtidlo eiperlsiental uses, (3) radio tele- 
phone broadcast reception, (4) one Mas radio telephone broadcast 
transmission of entertainment or educational programs or police 
Information, (5) electric phonograph uues, and (6) (or use in 
connection dlth tailing picture apparatus ror the electrical re- 
production ol sound rron records thereof, to be heard In the 
Imedlate viclnlt; of the reproducing apparatus. 

The sale does not carry a llcease under patent clalas on qvXO- 
blnatlons of the tubes ultb other devices or elements, as for 
example In various circuits and hoolt-upsieicept only ror legiti- 
mate rene«als and repairs in apparatus and systems already 
licensed for use under such patent clalas on combinations. 

These tubes are licensed tor no other use eicept by Mritten 
contract of sale and/or lease between Radio Curporatlon or 
America or any of Its subsidiaries and the purchaser and/or 
lessee. 

Intoritiatlon coatained in this booklet is furnished without 
assuming any obligations. 
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203-A/503-A 



R-F Power Anplifier, Oscillator, Class B Modulator 

ThG RCA-20J-A/50,V A is a three-electrode transmitting tube de- 
signed for use as on oscillator, r-f power amplifier or Class 8 
modulator. It is capable of giving high output with relatively low 
d-c plate voltage. 

CHARACTERISTICS 



riLAMEUT VOLTAGE (A.C.) 


lO.O 


Volts 


FILAMENT CURRENT 


5. 25 


Ampere 


AMPLIFICATION FACTOT 


75 




GRID-PLATE CAPACITANCE 


14. 5 




GPID-FILAMENT CAPACITANCE 


6. 5 


Hpf 


PLATEUFILAMENT CAPACITANCE 


5.5 





BULB (For dimensions, see page S ) T-18 

BASE (For socket connect ions, see pages ) Jumbo 4-Large Pin 

MAXIMUM RATIHGS and TYPICAL OPERATING CONDITIONS 



As A-F Power Amplifier and Modulator - Class B 



D-C PLATE VOLTAGE 

D-C PLATE CURRENT* 

PLATE DISSIPATION* 

TYPICAL OPERATION: (2 tubes) 



Filament Voltage (A.C.) 




lO 


D^C Plate Voltage 


lOOO 


1250 


Grid Voltage (approximate) 


-35 


-45 


Static Plate Current (per tube) 


13 


13 


Max.-Signal Plate Current (per tube) 


160 


160 


Load Resistance (plate-to-plate) 


69CO 


9000 


Nominal Power Output (2 tubes) 


200 


260 



12SO max. Volts 
175 max. Milliamperes 
100 max. Watts 



Volts 
Volts 
Volts 

Mi 1 1 iamperes 

Milliamperes 

Ohms 

Watts 



As R-P Power Amplifier - Class B (Telephony) 

(Carrier Conditions; for us* uith a Modulation Factor up to i.o) 



D-C PLATE VOLTAGE 
B-C PLATE CURRENT 
PLATE DI93IPATinN 
R_r GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 

D-C Plate Voltage 

Grid Voltage (approximate) 

D-C Plato Current 

Peak Power Output 

Nominal Carrier Power Output 

• Averaged over any audla-trequsac/ circle. 
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1250 


max. 


Volt 3 




ISO 


max. 


Milliamperes 




100 


max. 


Watts 




6 


max. 


Amperes 




lO 




Volts 


lOOO 


1250 




Volts 


-55 


-45 




Volts 


130 


106 




Mini amperes 


160 


170 




Watt s 


40 


42.5 




Watts 



As Plate-Modulated R-F Power Amplifier - Class C (Telephony) 

(Carrier Conditions; for use u%th a Modulation Factor up to i.o) 



h~C PLATE VOLTAGE 






10CX3 




VQi t 3 








1 to 




Mini amperes 


DT ATr Pi T QQ T D AT TrMJ 






67 


max. 


Wat ts 








6 


max. 


Amperes 








GO 


max. 


Mi 11 iomperes 


1 XPICAL OPLKAIIUN: 












rilament Voltage (A,C, ) 






lO 




Volt s 


D-C Plate Voltage 




750 


lOCO 




Volts 


Grid Voltage (approximate) 




-lOO 


-155 




Volts 


D-d Plate Current 




ISO 


ISO 




Milllomperes 


D-C Grid Current** 




50 


50 




Mi 1 1 i amperes 


Driving Power** 




12 


14 




Watts 


Nominal Power Output 




65 


lOO 




Votts 


As R-F Power Amplifier and Oscillator 


- Class C (Telegraphy) 


(Key Doun Conditions) 












D-C PLATE VOLTAGE 






12S0 


max. 


Volts 


D-C PLATE CUFRENT 






175 


max. 


Mi 1 1 iomperes 


PLATE DISSIPATION 






lOO 


max. 


Watts 


R-F GRID CURRENT 






7.5 


max. 


Amperes 


D-C GRID CURRENT 






60 


max. 


Mini amperes 


TYPICAL OPERATION: 












Filament Voltage (A.C. ) 






lO 




Volts 


D-C Plate Voltoge 


7 SO 


lOOO 


17 50 




Volts 


Grid Voltage (approximate) 


-75 


-100 


-125 




Volts 


D-C Plate Current 


ISO 


150 


ISO 




Mil liomperes 


D-C Grid Current** 


25 


25 


25 




Mi 11 iomperes 


Driving Power** 


5 


6 


7 




Watts 


Nominal Power Output 


65 


100 


130 




Watts 



*:*SubJect to wide variations depending on the irapedance of tXe load circuit. High 
Inpedance load circuits require more grid current and driving power to obtain 
tbe desired output. Low inpedaace circuits need less grid current and driving 
power, but plate circuit efriclency Is sacrificed. The driving stage should Have 
a tanit circuit of good regulation and should be capable of delivering consider- 
ably more than the required driving power. 

mSTALLATIOM 

The base of the RCA-20J-A/S0i-A fits the standard t rartsmi 1 1 i ng^ 
four-contact socket^ such as the RCA type UT-541. The socket should 
be mounted so that the tube will operate in a vertical pos it ion^wi th 
the bose end down. Because of the relatively heavy filament current 
taken by this tube^ the socket should make firmj large-surface con- 
tact with the filament base pins. Heovy^ well-soldered leads should 
be used for the filament circuit wiring. 

The bulb of this tube becomes very hot during continuous oper- 
ation. Free circulation of air should therefore be provided. The 
installation of all wires and connections should be mode to allow at 
least several inches of free space around the tube in order to avoid 
trouble from peak voltage effects. 

The filament of the 20i-A/50i-A should be operated preferably 
from an a-c source^ although a d-c supply may be used. A voltmeter 
should be connected permanently across the filament circuit at the 
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Bocket terminals so that tiie fiiament voltage can be maintained ai 
lO volts. With an o-c source, rheostat control should i>e placed in 
the primary circuit of the filament transformer. Deviation from the 
rated voltage may result in a loss of filament emission. In radio 
traivsaii Iters during "standby" periods, the filament should be main- 
tained at its rated voltage. 

The grid and plate circuit returns should be connected to the 
center tap on the filament winding of the transformer, or to the mid- 
point of a canter-tapped resistor across the filament terminals. In 
cases where d.c. is used on the filament, the grid and plate returns 
should be connected to the negative filament terminal. 

The plate dissipation of the RCA-S03-A/ 503-A (the difference 
between input and output! skouLd never exceed the values given under 
HAXIMUM RATIUGS and TYPICAL OPBRATIh'G COHDITIOSS. Thfe maximum value 
is indicated by a nearly imperceptible red color on the plate in the 
dark. To determine this, all power switches should bo opened with 
the lube operating. This procedure avoids reflections from the 
lighted filament which would interfere with the observation. 

Overheating of the 203-A/50J-A by' severe overload may decrease 
filament emission. Unless the overload has liberated a large amount 
of gas, the activity of the filament can sometimes b« restored by 
operating it at rated voltage for ton minutes or more with no volt- 
age on the plate or grid. This process may be accelerated by raising 
the filament voltage to 12 volts (not higher) for a few minutes. 

A d-c milliammeter should be used in the plate circuit in order 
that the plate current can always be known. Under no condition 
Should the d-c plate current exceed the maximum values given under 
MAXIMUM RATIKGS and TYPICAL OPERATING CONDITIOMS. 

In order to prevent overheating due to improper circuit adjust- 
ments or to overloading, the plate circuit should be provided with a 
protective device such as a fuse or relay. This device should in- 
stantly remove the plate voltage when the d-c plate current reaches 
a value SO per cent greater than normal. 

Heavy leads and conductors together with suitable insulation 
should be used in oil parts of the r-f plate tank circuit, in order 
that the losses due to the'r-f voltages and currents be kept at a 
minimum. These losses are especially noticeable at the higher fre- 
quencies, 

Hhen a neu circuit is being tried out or uhen adjustments are 
being itiade, the plate voltage should be reduced in order to prevent 
damage to the tube or .associated apparatus in case the circu-it ad- 
justments are incorrect. It is advisable to use a protective re- 
sistance oj about 3000 ohms in series with the plate lead during 
such adjustments. 

The rated plate voltage of this tube is high enough to be ex- 
ceedingly dangerous to the user. The greatest care should be taken 
Tuhen handling or adjusting circuits, especially those wi which the 
plate tank coil and condenser are at the d-c plate potential , 
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APPLICATION 



As a Class B mcdulator or audio-trequency ampl i/ier . two 20J-A/ 
50i-A's are used in o balanced circuit, each tube conducting onlv 
half the time. The d-c plate current should never exceed 175 miili- 
amperes per tube. Two tubeSj operating under the conditions shown 
for a lOOO-volt plate supply, are capable oj modulating IOC per cent 
an input of 400 watts. 

The in-put transformer should be designed to give good jrequency 
response when operated into an open circuit, such as that represent- 
ed by tha grid circuit of the Class B stage when the signal ampli- 
tude is smallj and also to handle the required input power for a 
strong signal. 

The output transformer should be designed so that the resist- 
ance load presented by the modulated Class C amplifier is reflecteu 
as a plate-to-plate load of 6900 ohms in tha Class B stage, for the 
lOOO-volt conditions. Since two J03-A/SOJ-A ' s will modulate AOO 
watts, a convenient Class C stage amplifier would be one operatiny 
at 2000 volts and 200 mi 1 1 iamperes . These conditions represent a 
resistance of approximately lOCOO ohms. The ratio of the output 
transformer is then V 10000 -r 6900, or 1 to 1.20, step-up. The 
transformer should be designed with a core sufficiently large to 
avoid saturation effects, which would impair the quality of the out- 
put. If the secondary is to carry the d-c plate current of the modu- 
lated amplifier, the core should be made larger and include an air- 
gap, to compensate for the d-c magnetization current. 

As Q Class B and Class C radio-frequency amplifier , the "c/w 
20i-A/50J-A may be used as shown under MAXIMUM RATI.MGS and TYPICAL 
OPERATING COMDITIO>1S. 

In Class 8 radio-frequency service, the plate voltage is un- 
modulated d.c. and the grid excitation is radio frequency modulated 
at audio frequency in one of the preceding stages. For this type of 
operation, the plate dissipation should never be allowed to exceed 
100 wal t s 

Grid bias for the 203-A/50J-A os a Class B amplifier should be 
obtained from a battery or other d-c source of good regulation. It 
should not be obtained from a high-resistance supply such as a grid- 
leak, nor from a rectifier, unless the latter has exceptionally good 
voltage regulation. For Class C (telegraph) service, grid bios may 
ba obtoined from a grid leak of about SOOO ohms, from a battery, 
fro.t\ Q rectifier of good regulation, or from a self-biasing resis- 
tor (preferably variable) by-passed with a suitable condenser. The 
self-biasing method is especially desirable, due to the fact that 
the grid bias is automatically regulated and that there is little 
chance of the plate current becoming dangerously high, regardless o£ 
whether the r-f grid excitation is applied or not. When the grid- 
leak method of obtaining grid bias is used, bias is on the tube only 
unen r-f grid exci Lation is athlted- Since grid bias values ore not 
particularly critical, correct circuit adjustment may be obtained 
with widely different values, For Class C (telephone ) service, fixed 
bias is reco.imonded because it eliminates the problems of degener- 
aiion caused by a-c voltage variation developed across the biasing 
s y 3 1 err, . 
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The d-c grid current should never eicaed 60 mill iqmperes. The 
exact value will vary vith individual tubes. 

The 20J-A/505-A may be used at full ratings up to 60CX) kilo- 
cycles r50 meters). Although this tube is not constructed for oper- 
ation at the higher fxefjuencies and although other tube types are 
recommended for regular operation at such" frequencisSj satisfactory 
operation with reduced input has been obtained in experimental cir- 
cuits at frequencies as high as 30CO0 kilocycles. When the 20J-A/ 
503-A is operated at frequencies in excess of 60OO kc.^ the plate 
voltage and power input should be reduced as the frequency is raised^ 
30 that at JCOCO kc. the plate currentj plate dissipation^ and d-c 
grid current will not exceed SO per cent of the maximum ratings. 

If more power output is required than can be obtained from a 
single 20J-A/503— two of these tubes may be used either in parallel 
or in push-pull. The parallel connection provides approximately 
twice the power output of a single tube without an increase in excit- 
ing voltage^ while the push-pull connection gives twice the output 
but requires twice the r-f excitation voltagej with either connec- 
tion the grid bias is the same as far a single tube. The push-pull 
arrangefi-.ent is advantageous in reducing the shunting effect of the 
i nt erelect rode capacit iesj inasmuch as these capacities are in series. 
This reduction is especially desirable when the tubes are operated 
at the higher frequencies. 

When two or more RCA- 205- A/ A' s are operated in parallelj a 
non-inductive resistance of lO to lOO ohms should be placed in 
series with the grid lead of each tubej close to the socket terminalj 
to prevent parasitic oscillations. 
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AVERAGE PLATE CHARACTERISTICS 




PLATE VOLTS tEbl 



pReceDir>4G stage 



R-F POWER AMPLIFIER 

NOMINAL OUTPUT, 100 WATTS 

TYPE 641 TYPE a03-A/503-A 




+ 465V. MAX. (see NOTE) 



+ riOOV. (see NOTE) 



C, = 35^lMf MltX;ET VARIABLE 
Ca-0.O005JJf FIXED MICA 
C3=O,002JJlf FIXED MICA 

Ca = o.oo2Mf' eoowjLT fixed mica 

C5=I50MMF (VARIABLE) 
C6 = 0.002MF 2500V0LT FIXED MICA 
C7=l50^Mf TRANSMITTING VARIABLE 

(minimum air-gap 0-080") 
MsD-C MILLIAWMETER 

NOTE > THIS VALWE INCLUDES PROPER C-fllAS VOLTAGE. FOR TELEPhOnY^FIXED BIAS IS BECOMMENOED, 



L) I. L2 = NEUTRALIZING COtLS 
L3LL4=LINK CCXJPLING COILS 
L5 = e MILLIHENRIES, R-F CHOKE 
Lg =8M(LLIHENRIES, 2O0MA.,R-F CHOKE 
R| = 60 OHMS, CENTER-TAPPED 

R2= SELF-BIASING RESISTOR lODO OHMS (5 WATT )j ADJUSTABLE 
R3= 100 OHMS, CENTER- TAPPED 

R4 = SELF-BIASING RESISTOR 1000 OHMS (25 WATt), AOJUS TABLE 
X = KEr 
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204-A/504-A 



R-F Power Amplifier, Oscillator, Class B Hodulator 



RCA-204-A/504-A is a three-electrode transmitting tube designed 
for use as an oscillator or radio-f requency power amplifier at fre- 
quencies of iOOO kilocycles or lower. As a Class B modulator^ two 
of these tubes will modulate ICO per cent approximatelY 1200 watts 
of power to the modulated amplifier. 

CHARACTERISTICS 



FILAMENT VOLTAGE (A.C.) 
FILAMENT CURRENT 
AMPLIFICATION FACTCW 
GRID-PLATE CAPACITANCE 
GRID-FILAMENT CAPACITANCE 
PLATE-FILAMENT CAPACITANCE 
BULB 
&A3E3 

(For base connactions and tuba dimensions^ 



11 Volts 

3.65 ' Amperes 

25 

15 approx. p>if 
12.5 approx. 

7 . i approx. jijif 
T-J2 

Types 1904 and 3502 
sea page 11) 



MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 



As A-F Power Amplifier and Modulator - Class B 

a-C PLATE VOiTAGE JOOO max. 

D-C PLATE CURRENT* 275 max. 

PLATE DISSIPATION* 250 max. 

D-C PLATE INPUT* 650 max. 

TYPICAL CPERATIOH; t2 tubes) 

Filament Voltage (A.C.) 11 

luC Plate Voltage 1500 2000 

Grid Voltage (approximate) -40 -60 

Stotic Plate Current (per tube) 37 37 

Majc. -Signal Plate Current(t>er tub«)250 250 

Load Resistance (plate-to-plate)** 7800 BBOO 

Nominal Power Output (2 tubes) 40C 600 

As R-F Power Amplifier - Class B (Telephony) 

fCarritr Conditions; for use luit/i a ModuLaticn Factor 

D-C PLATE VOLTAGE 2500 max. 

D-C PLATE CURRENT 225 mo3C. 

PLATE DISSIPATION 2 SO max.' 

R-F GRID CURRENT 8 max. 
TYPICAL OPERATION: 



Filament Voltage (A.C.) 




11.0 


D-C Pla te Voltage 


1500 


20CO 


Grid Voltage (approximate) 


-SO 


-70 


Di-C Plate Current 


200 


160 


Peak Power Output 


32C 


400 


Nominal Carrier Power Output 


BO 


100 



Volts 

Mi 11 iamperes 

Watts 

Watt a 

Volts 
Volt« 
Volts 

Mi 11 iampares 
Mi 11 iamperes 
Otuns 
Watts 



up to i.o) 
Volts 

Mi 11 iamperes 

Watts 

Amperes 

Volts 
Volts 
Volts 

Milliamperee 

Watts 

Watts 



* Averaged over any audio-frequency cycle. 

**Ttale value is equal to (our tiaes the plate load per tube. 



As Plate>Modu)ated R-F Poww Anpl if ter - Class C (Telephony) 

(Carrier Conditions; for use urith a Modulation Factor uf to i.o) 



D-C pijATE voltage 

D-C PIjATE CURRENT 
PLATE DISSIPATION 
R-F GRID CURRENT 
D-C GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A. C. ) 

D-C Plate Voltage 

Grid Voltage (approximate) 

D-C Plate Current 

Nominal Power Output 



ISOO 
-200 
250 
225 



2000 luax. 
2 75 max. 
167 max. 
8 max. 
SO max. 

11. 0 
1800 
-2 SO 

2 SO 

JOO 



Volts 

Mi 11 iamperes 

Watts 

Amperes 

Mi 1 1 iamperas 

Volts 
Volts 
Volts 

Milliamperes 
Watts 



As R-F Power Amplifier and Oscillator - Class C (Telegrapliy} 

(Key Down Conditioni ) 

D-C PLATE VOLTAGE 2500 nax. Volts 

D-C PLATE CURRENT 275 max. Milliamperes 

PLATE DISSIPATION 2 50 max. Watts 

R-F GRID CURRENT lO max. Amperes 

D-C GRID CURRENT 80 max. Mil 1 ianiperes 

TYPICAL OPERATION: 

Filament Voltage (A.C. ) 11, O Volte 

D-C Plate Voltage ISOO 2000 Volts 

Grid Voltage (opproximate ) -ISO -175 Volts 

D-C Plate Current 2 SO 25C Milliamperes 

Nominal Powar Output 225 350 Watts 



IN3TALLATI0H 

The bases oi the RCA-2O4-A/504-A fit the standard RCA end 
nountings, type UT-1085 and UT-1086. The tube may be mounted either 
in a vertical position with the filament end up^ or in a horizontal 
position with the plate in a vertical plane (on edge). Because of 
the relatively heavY filoment current taken by this tube^ the socket 
should make iirm., large-surface contoct with the filament base pins 
HeavYj well-soldered leads should be used for the filament circuit 
wir ing. 

The bulb of this tube becomes very hot during continuous oper- 
ation. Free circulation of air around the tube should therefore be 
provided. The installation of all wires and connections should be 
made to allow at least several inches of free space around the bulb 
to avoid trouble from peak voltage effects. 



The }iLa:uent of the 204-A/504-A should be operated preferably 
from an a-c source. In certain applications where freedom from hum 
is essential^ the use of direct current is to be preferred, A suit- 
able voltmeter should be connected permanently across the filament 
terminals so that the filament voltage can be maintoined at 11. O 
volts. With an a-c source^ rheostat control should be placed in the 
primary circuit of the filament transformer. In radio transmitters 
during 'standby* periods^ the filament should be maintained at its 
rated voltage. 
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For grid and plat* return connections, refer to INSTALLATION on 
HCA-20J-A/503-A. 

The plate dissipation of the a04-A/i}04-A tthe difference be- 
tween input and output) should never exceed the values given under 
MAXIHUM RATISGS and TYPICAL OPESATIMG COHDITIOHS. These values are 
indicated by o dull red color on the plate. To determine this^ all 
power switches should be opened with the tube operating in the dark. 
This procedure avoids reflections from the lighted filament which 
would interfere with the obaervation. 

Overheating of the RCA-204-A/504-A by severe overload may de- 
crease filament emission. Unless the overload has liberated a large 
amount of gas^ the activity of the filament can sometimes be restor- 
ed by operating it at rated voltage for ten minutes or more with no 
voltage on the plate or grid. This reactivation process may be 
accelerat-ed by raising the filament voltage to 15 volts (not higher) 
for a few minutes, 

A d-c milliammeter in the plate circuit is desirable in order 
that the plate current can always be known. Under no conditions 
should the d-c plate current exceed the maximum values given under 
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. 

In order to prevent overheating due to improper circuit adjust- 
ments or to overloading^ the plate circuit should be provided with a 
protective device such as a relay or fuse. This device should in- 
stantly remove the plate voltage when the d-c plate current reaches 
a value SO per cent greater than normal. When the tube is used as 
an oscillator or as a radio-frequency power amplifier^ a fuse design- 
ed to open the circuit at lO amperes should be connected directly in 
series with the plate lead at the tube mounting, No protective device 
should be placed in the grid circuitj since its opening would leave 
the tube without bias. 

Heavy leads ai.d conductors together with suitable insulation 
should be used in all parts of the r-f plate tank circuitj in order 
that the losses due to the r-f voltages and cor rents be kept at a 
minimum. These losses are especially noticeable at the higher fre- 
quencies. 

Vhen a new circuit is tried out or wnen adjustments are being 
luade , lite plate voltage should lie reduced in order to prevent daaage 
to the tube or associated apparatus in case the circuit adjustiuenls 
are incorrect . 

The rated plate voltage used yith this tube is high enough to 
be exceedingly dangerous to the user. The greatest care should be 
taten when handling or adjusting circuits, especially those m which 
the plate tank coil and condenser are at the d-c plate potential, 

APPLICATIOM 

As □ Class B moditlaior or audio-frequency amplifier , two RCA- 
2C4-A/504-A 'a are used in a balanced circuity each tube conducting 
only half the time. The d-c plote current should never exceed 275 
milliamperes. Two tubeSj operating under the conditions shown for a 
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2CXX5-volt plats suppJVj are capable of modulating 100 per cent an 
input of 1200 watts to a Class C radio-f requencY amplifier. 

For Class B input transformer considerations, refer to APPLI- 
CATION on RCA_30J-A/50J-A. 

The output transjormer should be designed so that the resist- 
ance load presented bY the modulated Class C amplifier is reflected 
as a pla te— to-plate load of 8800 ohms in the Class & stage for the 
2CXX)-volt conditions. Since two FCA-204-A/504-AI s will modulate as 
much as 120O watts, a convenient Class C amplifier would be one oper- 
ating at 2000 volts and 60O mi 11 iamperes . These conditions represent 
a resistonce of approx imatelv S15 0 ohms. The ratio of the output 
transformer is then "VfeSOO -e- iJSO, or 1.62 to Ij step-down. If o 
Closs C amplifier operating at 2500 volts and 480 milliamperes is 
usedj the equivalent resistance is approximate! Y 5200 ohms. In this 
case, the transformer ratio is 1.3 to Ij step-down. The transformer 
should be designed with a core sufficientlY large to avoid satura- 
tion effects, which would impair the qualitY of the output. If the 
secondary is to carrY the d-c plate current of the modulated ampli- 
fier, the core should be mode larger and include an air-gap to com- 
pensate for the d-c magnetization current. 

As a Class B or Class C rad%o-frequency ampLifter , the RCA- 
204-A/5O4-A moY be used as shown under MAXIMUM RATINGS and TYPICAL 
OPERATING CONDITIONS. 

In Class B service, the plate voltage is unmodulated d.c. and 
the grid excitation is radio-f requenCY moGulated at audio frequency 
in one of the preceding stages. For this tvpe of operation, the 
plate dissipation should never be allowed to exceed 40O watts. 

Grid bias for the 204-A/504-A as a Class B amplifier should be 
obtained from a battery or other d-c source of good regulation. It 
should not be obtained from a high-resistance supply such as a grid- 
leak, nor from a rectifier, unless the latter has exceptionally good 
voltage regulation. For Class C (telegraph) service, grid bias may 
be obtained from a grid leak of about 5000 ohms, from a battery, 
from a rectifier of good regulation, or from a self-biasing resistor 
by-passed by a suitable condenser. The self-biasing method is es- 
pecially desirable, due to the fact that the grid bias is automati- 
callv regulated and that there is little chance of the plate current 
becoming dangerously high regardless of whether the r-f grid excita- 
tion is applied or not. When the grid-leak method of obtaining grid 
bias is used, bias is on the tube only when r-/ grid excitation is 
applied. Since grid bios values are not particularly critical, 
correct circuit adjustment may be obtained with widely different 
values. For Class C (telephone) service, fixed bios is recommended 
because it eliminates the problems of degeneration caused by a-c 
voltage variation developed across the biasing system. 

The d-c grid current should never exceed 80 milliamperes. The 
exact value will vary with individual tubes and circuits. 

At frequencies as high as JOOO kc, the HCA-204-A/504-A may be 
used at full ratings as shown under MAXIMUM RATINGS and TYPICAL OPER- 
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ATTNG CONDITIOHS. Although it is not constructed lor operation at 

higher fr'-quanciesj satisfactory operation with reduced plate volt- 
age and input power has been obtained in experimental circuits at 
frequencies Q8 high as .15CXX> kilocYcles. When the 204-A/504-A is 
operated at fre<[uencie3 in excess of 3CXXi kc . ^ the plate voltage and 
power input should be reduced as the frequency is raised so that at 
15C00 kc . the plate current, plate dissipation and d-c grid current 
will not exceed SO per cent of the maximuin ratings. 

If more r-f power output is requiped than can be obtained from 
a single 2O4-A/504-A, two of these tubes may be used either in paral- 
lel or in push-pull. Sea APPLICATION on the 20J-A/50J-A. 





RCA-20l^-A/50^-A CONNECTIONS 



Post A 
Post B 

Blade C 
Cap D 



Filament 
r i lament 
Grid 
Plate 
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211/511 

Oscillator, R-F and A>F Power Anplifier, Modulator 

RCA-211/511 is a t hree-elect rodSj general-purpose transmitting 
tube. It may be used as an osciliatoTj radio-f requencv omplifiarj 
audio-frequency power aiKpliiier as well as a Class A or B Modulator. 
It is capable of giving high output with relotively low d-c plate 
voltage. 

CHARACTERISTICS 



FILAMENT VOLTAGE (A.C. ) 
FILAMENT CURRENT 
AMPLiriCATIOK FACTOR 
GPID-PLATE CAPACITANCE 
GRID- FILAMENT CAPACITANCE 
PLATE-FILAMENT CAPACITANCE 
BULB (For dimensiunSj sea page 5 ) 
BAPE (For socitet connect ionSj see pages) 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 



10. o 


Volts 


J. 2 5 


Amperes 


12 




14.5 




6 


Hfif 


5.S 


ppf 


T 


-18 


Jumbo 


4— Large Pin 



As A-F Power Amplifier and Modulator - Class A 



D-C PLATE VOLTAGE 1250 max. Volts 

PLATE DISSIPATION 7S naX, Watts 

TYPICAL OPERATION; 



Filament Voltage (A.C.) 






10 


Volts 


D-C Plate Voltage 


750 


lOOO 


1250 


Volts 


Grid Voltage (approx.) 


-46 


-61 


-80 


Volts 


Peak Grid Swing (approx. ) 


41 


56 


75 


Volts 


D-C Plate Current 


54 


SJ 


60 


Milliomperes 


Load Resistance 


8800 


760O 


9200 


Ohms 


Undistorted Power Output 


5.6 


12. 0 


19.7 


Walts 



As A-F Power Amplifier and Modulator - Class B 



D-C PLATE VOLTAGE 

I^-C PLATE CURRENT* 

PLATE DISSIPATION* 

TYPICAL OPERATION: (2 tubes) 



1250 max. Volts 
175 max. Milliomperes 
100 max. Watts 



Filament Voltage (A.C.) 




lO 


Volts 


D-C Plate Voltage 


lOOO 


12SO 


Volts 


Grid Voltage (approximate) 


-77 


-100 


Volts 


Static Plate Current (per tube) 


lO 


lO 


Mi lliamperes 


Maximum-Signal Plate Cur. (per tube) 


160 


160 


Mi lltampsres 


Load Resistance (plate-to-plate) 


690C 


9000 


Otms 


Nominal Power Output (2 tubes) 


200 


260 


Wotts 



« Averaged over uny audlo-f requeocy cycle. 
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As R-F Power Amplifier - Class B (Telephony) 

(Carrier Conditions; for use wxth a Modulation Faccor up to i.cl 



D-C PLATE VOLTAGE 




1250 nax. 


Volts 


D-C PLATE CURRENT 




150 max. 


Mini ojnperes 


PLATE DISSIPATION 




lOO max. 


Watts 


R-F GRID CURRENT 




6 max. 


Amperes 


TYPICAL OPERATION: 








Fi Inmont Vn Itnno fA 1 

■ 1 X ILL TUXLUy*^ L-f^K^* J 




10 


Volts 


D-C PiQte Voltage 


lOOO 


1250 


Volts 


Grid Voltage (approxi nate ) 


-77 


-100 


Volts 


D-C Plate Cuirerit 


IJO 


106 


Mi 11 iQinperaa 


Peak Power Output 


160 


170 


Wat ts 


Nominal Carrier Power Output 


■40 


42.5 


Watts 


As Plate-Modulated R-F Power Amplifier 


- Class C (Telepiiony) 


(Carrier Conditions; for ust uith a Modulation Factor up tu i,ol 






lOOO laax. 


Vol t a 


C TIT ATI" i^TlD-DrkfT 




175 max. 


Milliomperes 


Tir A T r" T T AT" T/~»\l 

rltAl t UioblrAl lUN 




67 max. 


Walts 






6 aax. 


Amperes 


^^ /"I D T r\ i^ITD D PUT 




50 max. 


Mill lomperes 










1 liQnteni voitaQe [A. v. J 




lO 


Volts 


u-L. Fiat© volt ay© 


7S0 


lOOO 


Volts 


Grid VoliQye (approximate) 


-200 


-260 


Vol IS 




150 


150 


Ni 1 1 i amperes 


D^C Grid Currar.t** 


35 


35 


Mi 11 iamperas 


Driving Power** 


12 


14 


Watts 


Nominal Power Output 


65 


100 


Vat t s 


As R-F Power Amplifier and Oscillator 


- Class C (Telegraphy) 


(Kty down Conditions 1 








D-C PLATE VOLTAGE 




1250 max. 


Volts 


D-C PLATE CURRENT 




175 max. 


Mill iamperas 


PLATE DISSIPATION 




lOO max. 


Watts 


R-F GRID CURRENT 




7 5 max. 


Amperes 


D-C GRID CURRENT 




SO max. 


Milliamperes 


TYPICAL OPERATION: 








Filament Voltaje (A.C. ) 




lO 


Volts 


b-C Plate Voltage 750 


lOOO 


1250 


Volts 


Grid Voltage (approximate) -135 


-175 


-225 


Volts 


n_C Plats Currant 150 


150 


ISO 


Mill iamperes 


D-C Grid Current** 18 


IB 


16 


Mi 11 i amperes 


Driving Power** 5 


6 


7 


Votfi 


Nominal Power Output 65 


IGO 


130 


Watts 



**Subject to wide variations depending on ttie lapediicce of liie load circuit. Kigti 
Idtpedance load clrcuit±^ re'^uire sore grid current and driving tuner to obtain 
Che desired ouiEut. Low impedance circuits need less grid current aau driving 
Cuxeri but sacririce piale clr-ult einclency. The driving stage should have a 
CanK circuit with good regulation nd should be canaille of deilverlag consldm- 
ably more tban the required driviog [lower. 
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IMSTALLATION 



The iase of the RCA-211/S11 fits the standard tronBmittino^ four- 
contact socket^ such as thd RCA tYpe UT-541. The socket should b0 
(Bounted so that the tube njill operate in a vertical position with 
the base end down. 

For additional i if ormat ion on installation of this type^ refer 
to INSTALLATION on type 20J-VS0J-A. 

APPLICATION 

As a Class A audio-frequency ampiifier or modulator, the RCA- 
211/511 is capable of delivering nearlY 20 watts of audio-frequency 
power with very low distortion. Typical operating conditions are 
shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. 

Grid hias for this type of service may be obtained from a sepa- 
rata voltage source or by means of a self-biasing resistor shunted 
by a filter network to avoid degenerative effects at the low audio 
frequencies. Separate filament supplies are of course necessary for 
each tube self-biased. When a group of 211/Sll's is operated in 
parallel^ it is necessary to maia provision for individual adjustment 
of grid bias to insure that the plate dissipation of any tube does 
not exceed the maximum value of 7S watts. This may be accomplished 
by means of a tapped "C battery^ or if self-bias is used^ by means 
of a variable cathode resistor for each tube. 

When a number of tubes are operated in parallel^a non-inductive 
resistance of lO to ICO ohms should be placed in series with each 
grid lead^ next to the tube mounting^ to prevent parasitic oscil- 
lat ions . 

An output device, such as a choke or transformer should be used 
to transfer power efficiently from the 211/511 to the reproducing 
unit or to the modulated r-f amplifier stage. 

As a Class B modulator or audio- frequency amplifier , two 211/ 
511's are used in a balanced circuity each tube conducting only half 
the time. The d-c plate current should never exceed 175 milliamperes 
per tube. Two tubes^ operating under the conditions shown for a 
lOOO-volt plate supplyj are capable of modulating 100 per cent an 
input of 400 watts. 

Tor input transformer considerations refer to APPLICATION on 
type 20J-A/50J-A, 

The output transformer should be designed so that the resist- 
ance load presented by the modulated "Class C amplifier is reflected 
as a platc-to-plate load of 6900 ohms in the Class B stage^ for the 
lOOO-volt conditions. Since two 21l/511's will modulate 40O watts, 
a convenient Class C stage amplifier would be one operating at 2QOO 
volts and 20O mi 11 i amperes . These conditions represent a resistance 
of app roximately ICO OO ohms. The ratio of the output transformer is 
then VlOODO + 6900, or 1 to 1.20, step-up. The transformer should be 
designed with a core sufficiently large to avoid saturation effects 
which would impair the quality of the output. If the secondary is 
to carry the d-c plate current of the nodulated amplifierj the 
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core should be nads largei and include an aii-gap^ to compensate for 
the d-c magnetization current. 



As a Class B and Class C radio- frequency amplifier, the fiCA^ 
211/511 may be used as shown under MAXIMUM RATINGS and TYPICAL OPEfi- 
ATING CONDITIONS. 

In Class B radio-frequency servicOj the plate voltage is un- 
modulated d.c. and the grid excitation is radio ireiiuency modulated 
at audio frequency in one of the preceding stages. For this type o£ 
operation, the plate dissipation should never be allowed to exceed 
lOO watts. 

Tor grid bias ot the 211/511 as Class B and C r-£ amplifiers, 
refer to APPLICATION for type 2OJ-A/50J-A. 



The d-c ^rid t'urrenC should never exceed 50 rail 1 iomperefli 
exact valud will depend upon individual tubes and circuits. 



The 



The Jll/511 ma, be used at full ratings as high as 6O0O kilo- 
cycles (50 meters). '■Although this tube is not constructed for oper- 
ation at the higher frequencies and although other tube types are 
recommended for regular operation at such frequencies, satisfactory 
operation with reduced input has been obtained in experimental cir- 
cuits as high as SOOOO kilocycles. When the 211/511 is operated at 
frequencies in excess of 6COO kc . , the plate voltage and power input 
should t>e reduced as the irequency is raised, so that at JOOOO kc. 
the plate current, plate dissipation, and d-c grid current will not 
exceed 50 per cent of the maximum ratings as shown under MAXIMUM 
RATINGS and TYPICAL OPERATING CONDITIONS. 

If more r-f power output is required than can be obtained from 
a single 211/511, two of these tubes may be used either in parallel 
or in push-pull. See APPLICATION on the 203-A/503-A, 



AVERAGE PLATE CHARACTERISTICS 




PLATE VOLTS 
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800 

R-F Power AapUfier, Oscillator, Class B Modulator 

The RCA-800 is a three-electrode transmitting tube for use as o 
rodi o- f requejicY power ompliXier or oscillatorj particularly at the 
higher radio frequencies; it moY be used at full rotings at frequen- 
cie& as high as 60 megacYcles (5 meters). The grid and plate leads 
are brought out to metal caps at the top of the bulbj thus insuring 
high insulation and low capacity between leads. 

CHARACTERISTICS 



riLAMENT VOLTAGr (A.C.) 


7.5 


Volts 


FILAMENT CURRENT 


5.25 


Amperes 


AMPLIFICATION FACTOR 


15 




GRID-PLATE CAPACITANCE 


2.5 


nnf 


GRID-FILAMENT CAPACITANCE 


1.75 




PLATE- FILAMENT CAPACITANCE 


l.O 


iiuf 


BULB (For dimensionSj see page 20) 


S-21 


CAPS (For connect ionsj see page 10) 


Small 


Metal 



Base [For socket connect ions j see page 2(S Medium 4-Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 



As A-F Power Amplifier and Modulator - Class B 



D-C PLATE VOLTAGE 

ft-C PLATE CURRENT* 

PLATE DISSIPATION* 

D-C PLATE INPUT* 

TYPICAL OPERATION: (2 tubes) 
Filament Voltage (A.C.) 
D-C Plate Voltage 7 SO 

Grid Voltage (approximate) -40 
Static Plate Cur. (per tube) 13 
Max -Sig. Plate Cur (per tube) 105 
Load Res. (plate-to-plate) 64O0 
Nominal Power Output (2 tubes) VO 





1250 


max. 


Volts 




lis 


max. 


Mi 11 iamperes 




55 


max. 


Watts 




85 


max. 


Watts 




7.5 




Volts 


lOCO 


1250 




Volts 


-55 


-70 




Volts 


14 


15 




Milliamperes 


80 


65 




Mil 1 ianperea 


12500 


210C0 




Ghms 


100 


106 




Watts 



As R-F Power Anpltfier - Class B (Telephony) 

(Carrier Conditivns; for use uiih a Modulation Factor up to i.o) 



D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
R-F GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 



1250 Sioj:, Volts 

45 max, Milliamperes 
55 max. Watts 
4 max. Amperes 



7.5 



Volts 
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D-C Plate Voltage 


750 


lOOO 


Volts 


Grid Voltage (approxifnate ) 


— 40 


-55 


Volt 3 


D-C Plate Current 


45 


4? 


Mill i amperes 


Peolc Power Output 


40 


56 


Watts 


Nominal Carrier Power Output 


10 


14 


Watts 


As Plate-Modulated R-F Power Amplifier - Class C (Telephony) 


(Carrier Conditiuns; for Uie with a 


Modulation Factor 


u/> to i.o) 






ICOO max. 


Vol t £ 


PL DT ATT OITDDPWT 






Mill i ampere s 


PLATE DISSIPATION 




7i max. 


Watts 


R-r GRID CURRENT 




4 max. 


Amperes 


D-C GRID CURRENT 




25 max. 


Mi 1 1 i amperes 


TYPICAL OPERATION: 








Filament Voltaye (A.C. ) 




7.5 


Volts 


El-C Plate Voltage 


7 SO 


1000 


Volts 


Grid Voltage (approximate) 


_150 


-200 


Volts 


D-C Plate Current 


70 


70 


Mi 1 1 i amperes 


D-C Grid Current** 


15 


IS 


Milliamperes 


Driving Power** 


3 


4 


Watts 


Nominal Power Output 


S5 


50 


Watts 


As R-F Power Amplifier and Oscillator - Class C (Telegraphy) 


(Key Down Conditians ) 








D-C PLATE VOLTAGE 




1250 max. 


Volts 


n-C PLATE CURRENT 




80 max. 


Mi 11 ionsperes 


PLATE DISSIPATION 




J5 max. 


Watts 


}i-T GRID CURRENT 




5 max. 


Amperes 


D-C GRID CURRENT 




2 5 mo*. 


Mill iamperes 


TYPICAL OPERATION: 








Filament Voltage (A.C.) 




7.5 


Voits 


D-C Plate Voltage 750 


lOOO 


12SO 


Volts 


Grid Voltage (approximate) -lOO 


-US 


-175 


Volts 


D-C Plate Current 70 


70 


70 


Mi 1 1 i amperes 


D-C Grid Current** 15 


15 


15 


Milliamperes 


Driving Power** 2 


5 


4 


Wat ts 


Nominal Power Output J5 


50 


65 


Vat t s 



**SutiJect to wide variations depending on tbe Impedance of the load circuit. High 
ijsped&nce load clrculLS rec^uire more grid current and driving power &o obtain 
tli« desired -output. Low Impedance circuits need less grid currenc and driving 
power, tut sacrifice plate circuit erfloiency. The driving stage should have a 
tanli circuit witli good regulation and should be capable of delivering consider- 
ably more than the required drivlns power. 



^ IHSTALLATIOH 

The base pins of the SOO fit the siondardj four-contact socket, 
which should be installed so that the tube will operate in a verti- 
cal position. The filament terminals are connected to the two large 
base pins; the grid and plote leads are brought out to separate 
metal caps at the top of the bulb. Because of the relatively heavy 
fiioment current taken by the BOO^the socket should make firm, largw- 
surface contact with the filament pins of the tuba; heavy^ well- 
soldered leads should be used for the filament circuit wirino. 
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FlexibLe Leads should It used ta nakt conneciions to the grid 
and plate caps so that notmai expansion will not place a strain on 
the glass at the Oase of Ihe Caps, Likewise, the caps shuuLd not bt 
aade to supperc ceils, condensers, chokes, etc. Under no circum- 
stances should anything it suldtred to the caps, as iht heal of 
soldering may crack the glass seals. The flexible leads should be 
heavy enough to handle adequately the large, circulating r-j current 
uhich flevs aL high frequencies. 

The bulb of this tube becomes very hot during continuous oper- 
ation. Free circulation of air should therefore be provided. The 
installation of all wires and connections should be mode to allow at 
least several^ inches of free space around the tube in order to avoid 
trouble from peak voltage effects. 

The filament of the BOO is preferably operated from an o-c 
souTcej although a d-c supply may be used. A voltmeter should be 
connected permanently across the filament circuit at the socket 
terminals so that the filament voltage may be kept at 7.5 volts 
Deviation from the rated voltage may result in a loss of filament 
emission. With an o-c sourcej rheostat control should be ploced in 
the primary circuit of the filament transformer. In radio trans^r 
mitters during "standby" periods, the filament should be maintaineo 
at its rated voltage. 

The grid and plate circuit returns should be connected to the 
center tap on the filament winding of the transformer or to the mia- 
point of a center-tapped resistor across the filament terminals. Ii. 
cases where d.c. is used on the filamenlj the grid and plate returns 
may be connected to the negative terminal. 

The plate dissipation of the 800 (the difference belueen input 
and output I should never exceed the ualt,es ^iven under tiAXlHVH 
SATimS and TYPICAL OPERATING CCXDITIOJfS. At the rated maximum ci 
15 watts the plate does not show any color in the dork. To determine 
thiSj all power switches should be opened with the tube operating. 
This procedure avoids reflections from the lighted filament which 
would interfere with the observation. 

Overheating of the 800 bi severe overload may decrease filament 
emission. Unless the overload has liberated a large amount of gas^ 
the activity of the filament can sometimes be restored by operating 
it at rated voltage for ten minutes or more with no voltage on the 
plate or grid. The process may be accelerated by raising the fila- 
ment voltage to 9.0 volts (not higher) for a few minutes. 

A d-c milliammeter snould be used in the plate circuit in order 
thot the plate current con always be known. Under no condition 
should the d-c plate current exceed the maximum values given under 
MAXIMUM RATINGS and TYPICAL CPERATIHG CONDITIONS, In order to prevent 
overheating due to improper circuit adjustments or to overloading^ 
the plate circuit should be provided with a protective device such 
as 0 relay or fuse. This device should instantly remove the plate 
voltage when the d-c plate current reaches a value 50 per cent greater 
than normal. 
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Heavy leads and conductors together with suitable insulation 
should be used in all parts of the plate tank circuity in order that 
the losses due to the r-£ currents and voltages be kept at a mini- 
mum. These losses are especiallv noticeable at the higher frequen- 
cies . 

Vlien a neu circuit is being tried out or uhen adjustments are 
being made, tlm f/late voltage shcvLd be reduced in order to prevent 
damage to the tube or associated apparatus in case the circuit ad- 
justments are incorrect. It is advisable to use a protective re- 
sistance oj about $000 ohms in series with the plate lead during 
such adjustments. 

The rated plate voltage of this tube is high enough to be ex- 
ceedingly dangerous to Lne user. The greatest care should be taken 
when handling or adjusting circuits, especially those m uhich ttie 
plate tank coil and condenser are at the d-c plate polenttai , 

APPLICATIOH 

As a Class B modulator or audio- Jrequency amplij ler , two RCA- 
SCO's are used in a balanced circuit j each tube conducting only half 
the time. The d-c plate input power should never exceed 85 watts per 
tube. Two tubeSj operating under the conditions shown for a ICXX^ 
volt plate supply^ are capable of modulating ICO per cent an input 
of 200 watts to a Class C radio— frequency amplifier. 

* 

For input transjoriuer considerations, se« APPLICATIOK on RCA- 
701-A/SC3-A. 

The out-put transjormer should be so designed that the r-esistanca 
load presented by the modulated Gloss C amplifier is reflected as a 
plQte-to-plate load of 12500 ohms in the Class B stage^ for the lOCO- 
volt conditions. Since two BOO's will modulate 20C watts^ a con- 
venient Class C amplifier would be one operating at 1000 volts and 
ZOO mi 1 1 i amperes . These conditions represent a resistance of ap- 
proximately 1C0Ct-0.200j or SOCC ohms . The ratio of the output 
transformer is then Vl2500 t SOOO^ or 1.59 to Ij step-down. It a 
Class C amplifier operating ot 2000 volts and IOC milliamperes is 
usedj the equivalent resistance in 20CCC' ohms; in this case the 
transformer ratio is 1 to 1.27j step-up. 'The transformer should be 
designed with a core sufficiently large to avoid saturation effects^ 
which would impair the quality of the output. If the secondary is 
to carry the d-c plate current of the modulated amplifier^ the core 
should be made larger and include an ai^-gap to compensate for the 
d-c magnetization current. 

As a Class B and Class C radio-frequency amplifier, the RCA-800 
may be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING 
CONDITIONS. 

In Class B service^ the plate voltage is unmodulated d c. and 
the grid excitation is radio frequency modulated at audio Irequency 
in one of the preceding stages. For this type of operation^ the 
plate dissipation should never be allowed to exceed J5 wotta. 



Grid bias for the SCO as a Class B ampliiier should be obtained 
from a batterv or other d-c source of good voltage regulation. It 
should not be obtained from a high-resistance supply such as a grid-r 
leokj nor from a rectifieTj unless the latter hos exceptionally good 
voltaqe regulation. For CLasS C (telegraph) service^ grid bias may 
be obtained irom a grid leak of about lOOOO ohmg^from a battervjfrom 
Q rectifier of good regulation^ or from a self— biasing resistor 
(preterablv variable) by-passed by a suitable condenser. The self- 
biasing method is especially desirable^ due to the fact that the 
grid bias is automatically regulated and that there is little chance 
of the plate current becoming dangerously high regardless of whether 
the r-f grid excitation is applied or not. When the grid-leak method 
of obtaining grid bias is usedj bias is on the tube only as Long 
as the r~J grid excitation is applied. For this reasonj one of the 
other Tie t hods of obtaining grid bios is generally to be preferred 
Since grid bias values are not particularly critical^ correct cir- 
cuit odjustment may be obtained with widely different values. For 
Class C f telephone) service j fixed bias is recommended because it 
eliminates the problems of degeneration caused by a-c voltage vari- 
ation developed across the biasing system. 

The d-c grid current should never exceed 25 mill iamperes . The 
exact value will depend upon individual tubes and circuits. 

At Jrequencies as high as 60 megacycles^ the 8CX3 may be used at 
full ratings. At still higher frequencies^ the plate voltage should 
be reduced^ the reduction being accompanied by a corresponding de- 
crease in power output. The tabulation below gives the plate voltage 
rating of the 800 at frequencies between 90 and 200 megacycles 'wave- 
lengths between 3-1/3 and 1-1/2 meters). 



rSEQUENCY 


90 


120 


ISO 


200 


Megacycles 


PLATE VOLTAGE tmax. ) 












Class B Telephony 


1125 


lOCO 


87S 


650 


Volts 


Class C Telegraphy 


1125 


1CXX3 


875 


6SO 


Volts 


Class C Telephony 


900 


BOO 


700 


SCO 


Volts 



If more r-l power output is required than can be obtained from 
a single RCA-60C^ two of these tubes may be operated either in paral- 
lel or push-pull. See APPLICATION on the 2C3-A/503-A. 



Tube Symbol and Top View 
of Socket Connections, 




Overall Dimensions 



A 

a 

D 
C 



2-11/16" max. 
6-J/8" max. 
Grid Connection 
Plate Connection 




PLATE-METAL TOP CAP C 



ORIO -METAL TOP CAP P 
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TYPICAL PUSH-PULL R-F AMPLIFIER CIRCU!T 

CLASS C 



TO 
ANTENNA 




-B 

R|=IOOO OHMS, 50 WATT 
R2= 30 OHMS, CELNTeR TAPPED 
C|= SPL.IT-STATOR HIGH-VOLTAGE TRANSMITTING 

CONDENSER (see TABLE l) 
C2= SPLIT-STATOR LOW-VOLTAGE CONDENSER , 

0.0005 p-f PER SECTION 
0^=25 JJf(bO0 VOLT ELECTROLYTIC FOR 

MODULATED SERVICE ONLY) 
C5=0.0I )if (500 VOLT) 



7.5 VOLTS A.C. +1150 VOLTS D.C. 

C6=2.5 jaUf (APPROX.')HIGH-VOLTAGE CONDENSER 
C7 = 0.002 pf (3000 VOLT) 
C8=0.002 ^RECEIVING TYPE) 
L3,C3= DEPENDENT ON ANTENNA 8, FEEDER DESIGN 
L|= SEE TABLE 1 
L2= SEE NOTE 

L4 = R-F CHOKE^EFFECTIVE AT FREQUENCY USED 
81 = POWER LINE CIRCUIT BREAKER 

(NON-RECLOSING TYPE^SET TO OPEN AT 210 MA.) 







TABLE I (Desjs 


1 DctQ for 




FREQUENCY 
KILOCYCLES 


TURNS 


INSIDE OIA. 
INCHES 


TURN « 
SPACING 


C| 

MAX.JJlf PER SECTION 


28000 
14000 
7000 
3500 
1750 


A 
S 
14 
24 
20 


1 1/2 

2 1/2 
3 

4 
6 


5/6' 
1/2" 
1/4" 
1/8" 
1/8" 


0.0002 
0.0002 
0.0002 
0.0002 
0.0005 


■X- 


ALL COILS or I/4''C0PPER TUBING 
SPACING IS BETWEEN TURNS (NOT CENTERS) 



note: Lj same as L| but wound with N«I4 solid COPPER WIRE, SPACED THE 
DIAMETER OF THE WIRE. CONDENSER RATINGS ARE D-C WORKING VOLTAGE. 



ANTENNA (Al 



S-METER PUSH-PULL OSCILLATOR CIRCUIT 



NSW SOLID WIRE, BO LONG EACH HALF , 
4 TURNS i/4' COPPER TUBING SPACED l/Z 
2" INSIDE DIAMETER 
L2 = UNITY COUPLED' GRID COIL, THREADED THROUGH 

L|;N2I4 wire. EXTRA HEAVY RUBBER INSULATED- 
Li=l TURN N2I4 SOLID WlRE,2-DlA. SEE NOTE 
C|=SPL1T STATOR TRANSMITTING CONDENSER. 

BOppf. PER SECTION 
C2=0.00l p^F.,3000 VOLTS[D-C WORKING VOLTAGE) 
C3 =0X101 Jjjlf., 250 VOLT 
Rl = 30 OHMS, CENTER TAPPED 
RjslCOO OHMS, 50 WATT 
note: TOTAL LENGTH OF WIRE IN L3 IS I6"(INCLUDING CONNECTIONS 
TO ANTENNA).L3 IS PLACED IN EXACT CENTER OF L| ; IT 
SHOULD BE INSULATED SO THAT THE HIGH D-C PLATE 
VOLTAGE ON L| CAN NOT BE ACCIDENTLY APPLIED TO ANTENNA. 




-21- 



CLASS B MODULATOR 

tOO?« MODULATION OF 180 WATTS INPUT TO R-F AMPLIFIER 




TO R-F 
AMPLIFIER 



/30 TO 170 MA. 



+ 1000 V, 



C, = e.O Uf ^400 VOLTS) 
C2-0.O02 Uf FIXED WICAdiOO VOLTS) 
C3=fl TO e Jif (1500 VOLTS) 
L|=BMILLIH£r*RlES»200 MA., R-F CHOKE 
M = D-C MILLIAMMETER(0-ZOO MA. RANGE) 
R| =5eLF-BlASlNC RESISTOR, 375 OHMSflOWATT) 
NOTE i: THIS VALUE iNCLUDEE PROPER C-BiAS VOLTAGE 
NOTE 2: THE BIA5 SUPPLY FOR THE SOO'S MUST HAVE A LOW IMPEOANCEl AT AUOlO FREQUENCIES, 
BATTERY BIAS (S DESIRABLE. I 



R2'= 40000 (t)HMS f2 WATT> 
T| = PUSH-PULL INPUT TRANSFORMER 
T2':2.SV.,»AMP. FILAMENT TRANSFORMER 
T3S CLASS B INPUT TRANSFORMER 
tl^ 7,5 v., «JS AMP. FILAMENT TRANSFORMER 
T5= CLASS fl OUTPUT TRANSFORMER 



AVERAGE PLATE CHARACTERI5T 



3 /■ 




1 — 1 

E RCA- 
.5 VOL 


900 
S D.C. 






















'%/ 




























7w/ 
























) 




























J — 


4 


r y \ ' 












































































0 


400 




0 li 






.00 


so 


do 









5 

S 150 



PLATE VOLTS 
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801 

Oscillator, R-F and A-F Power Amplifier, Modulator 

RCA-SOl is a three-electrode t ransntit t ing tube veil suited for 
use Qt high radio frequencies. It may also be used as an audio-fre- 
quency amplifier and modulator. The internal structure of this tube^ 
together with the use of a ceramic base provides for full-rating 
operation at frequencies as high as 60 megacycles. 

CHARACTERISTICS 



FILAMENT VOLTAGE (A. C. or D.C.) 


7.5 


Volts 


FILAMENT CURRENT 


1. 25 


Amperef 


AMPLIFICATION FACTOR 


e 




GRirvPLATF CAPACITANCE 


6.0 




GRID-FILAMENT CAPACITANCE 


4.5 




PLATE- FILAMENT CAPACITANCE 


l.S 





ST- 16 

Medium 4-Pin Bayonet 



BULB (For dimensions, see page 8) 
BASE (For socket connect ions, see page 7) 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
As A-F Power Amplifier and Modulator - Class A 



D-C PLATE VOLTAGE 




600 


max. 


Volts 


PLATE DISSIPATION 




20 


max. 


Watts 


TYPICAL OPERATION: 










Filament Voltage (A.C.) 7.5 


7.5 


7.5 




Volts 


D-C Plate Voltage 425 


500 


60O 




Volts 


Grid Voltage (approximate) -i9 


-45 


-55 




Volts 


Peak Grid Swing 34 


40 


SO 




Volts 


D-C Plate Current 18 


24 


iO 




Mill iampsres 


Plate Resistance 5CXO 


460C 


4300 




Ohms 


Mutual Conductance 16CO 


1725 


1640 




Micromhos 


Load Resistance 10200 


8OO0 


7SOO 




Ohms 


Undistorted Power Output 1.6 


2. J 


3.8 




Wat t B 


As A-F Power Amplifier and Modulator - Class 


B 






D-C PLATE VOLTAGE 




600 


max. 


Volt s 


D-C PLATE CURRENT* 




70 


max. 


Milliomperes 


PLATE DISSIPATION* 




20 


max. 


Watts 


TYPICAL OPERATION: (2 tubas) 










Filament Voltage CA.C.) 7.5 


7.5 


7. S 




Volts 


D-C Plate Voltage 400 


SCO 


600 




Volts 


Grid Voltage (approximate) -SO 


-60 


-75 




Volts 


Zaro-Sig. Plate Cur. (per tube) 4 


4 


4 




Mill iamperes 


Max. -Sig. Plate Cur. (per tube) 65 


65 


65 




Mill iamperes 


Load Resistance (per tube) ISOO 


20OO 


2 SCO 




Ohms 


Effective Load Resistance 










(plate-to-plQte) 6000 


8000 


lOOOO 




Ohms 


Power Output ^ApproK .( 2 tubes) 27 


16 


45 




Wat ts 


^Averaged over any audio 


-frequency cycle 
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As R-F Power Anplifier - Class B (telephony) 

(Carrier Conditions; fvr use vith a Modulation Factor up to i.o) 



D-C PLATE VOIiTaGE 




v^-Aj max . 


Vol t ■ 


D-C PLATE CURRENT 




SO max I 


M i 1 1 i amp e r e s 


PLATE DISSIPATION 




20 wax^ 


■*ai I B 


R-r GRID CURRENT 




4 max. 


Amperes 


TYPICAL OPERATION: 








rilnmAnt Vnltnaa fA C 1 


7.5 


7. 5 


Volts 


D-C Plats Voltage 


500 


600 


Volt s 


Grid Voltoge (approximate) 


-60 


-75 


Volts 


D-C Plate Current 


45 


45 


Mi 11 iomperes 


Peak Power Output (approximate) 


24 


JO 


Watts 


Carrier Power Output (approximate) 


6 


7.5 


Watts 


As Plate-Modutated R-F Power Anplifier 


- Class C (Telephony) 


(Carrier Conditions; for use uith a Modulation 


Factor up 


to l.ol 


D-C PLATE VOLTAGE 




SCO max. 


Volts 


D-C PLATE CURRENT 




60 max. 


Mi 11 iomperes 


PLATE DISSIPATION 




13.5 max. 


Watts 


R-F GRID CURRENT 




4 max. 


Amperes 


IX-C GRID CURRENT 




IS max. 


Kill iomperes 


TYPICAL OPERATION: 








rilament Voltage (A.C.) 


7. 5 


7.5 


Volts 


DuC Plote Voltage 


400 


500 


Volts 


Grid Voltage (approximate) 


-ISO 


-190 


Volts 


D-C Plate Current 


S5 


55 


Mi 1 1 iomperes 


D-C Grid Current 


IS 


15 


Mi 11 iomperes 


Driving Power 


4,0 


4. S 


Watts 


Power Output (approximate) 


14 


18 


Watts 


As R-F Power Anplifier and Oscillator • 


■ Class C (Telegraphy) 


Itey Doun Conditions! 








DuC PLATE VOLTAGE 




600 max. 


Volts 


D^C PLATE CURRENT 




70 max. 


Mi 1 1 i amperes 


PLATE DISSIPATION 




20 max. 


Watts 


P-r GRID CURRENT 




5 max. 


Amperes 


D-C GRID CURRENT 




15 max. 


Mill i amperes 


TYPICAL OPERATION: 








Filament Voltage (A.C.) 


7. 5 


7. 5 


Volts 


Di-C Plate Voltage 


SCO 


600 


Volts 


Grid Voltage (approximate) 


-1Z5 


-ISO 


Volts 


D-C Plate Current 


65 


65 


Mi 1 1 iomperes 


D-C Grid Current 


15 


15 


Milliomperes 


Driving Power** 


J. 5 


4 


Watts 


Power Output (approximate) 


20 


25 


Watts 



** Subject to Klda variations dtpendlng on ttia lapedsnce oC the load circuit. High 
laptdance lead circuits require aora grid current and driving power to obtain 
the desired output. Loh lapedance circuits need less grid currant and driving 
poKsr. but Plata circuit efficiency Is sacrificed, Tbe driving stage sKould 
bave a tank circuit of good regulation and ahould be capable of delivering con- 
siderably Bore than the required driving power. 



-2- 



INSTALLATION 



Tha base pins of DCA-601 fit ths standard, four-contact sockat, 
which should b« installed so that the tube will operate in a verti- 
cal position with the bass down. If it is necessary to place tha 
tube in a horizontal posit ion, the socket should be mounted with tha 
filament pin openings one vertically above tha other. 

The bulb of this tuba becomes very hot during continuous oper- 
ation. Free circulation of air, therefore, should be provided. Care 
should be taken that the bulb does not cone in contact with any me- 
tallic object nor be subjected to the drops or spray of liquid. The 
installation of all wires and connections should be made to allow ot 
least several inches of free space around the tube in order to avoid 
puncture of the glass due to peak-voltage affects. 

The filament of tha 801 is of the thoriatad-tungstan type. Tor 
filament excitation, it is generally more convenient to use an o-c 
source, although a d-c supply may be used. The filament transformer 
should have a power rating sufficient to supply the current necessa- 
ry for the filament of the SOI, at the rated voltage. A voltmeter 
should be connected permanently across the filament circuit at the 
socket terminals so that the filament voltage can be maintained at 
7.5 volts. This voltage should not vary more than plus or minus 
five per cent from the rated value. Deviation from the rated voltage 
may result in a loss of filament emission. In radio transmitters 
during "standby" periods, the filament should be maintained at ite 
rated voltage. 

The grid return and the plate return should be connected to the 
center tap on the filament winding of the transformer, or to the mid- 
point of a cent er- t apped resistor across the filament terminals. In 
cases where d.c. is used on the filament, these returns should be 
connected to the negative filament terminal. 

The plate dissipation a} the 801 (the difference between input 
and output) should never exceed the maxtmtim value given under MAXI~ 
MOM RXTIHGS and TYPICAL OPERATIKG COmTIOHS. The plote should not 
show color under any condition of operation. To determine this, all 
power switches should be opened with tha tuba operating in the dark. 
This procedure avoids reflections from the lighted filament which 
would otherwise interfere with tha observation. 

Overheating of the 601 by severe overload may decrease filament 
emission. Unless the overload has liberated o larga amount of gas, 
tha activity of the filament can sometimes be restored by operating 
the filament at rated voltage for ten minutes or mors with no volt- 
age on the plate or grid. This process may be accelerated by rais- 
ing the filament voltage to 9 volts (not higher) for a few minutes. 

A d-c milliammeter should be used in the plate circuit in order 
that the plate current con always be known. Under no condition 
should tha d-c plate current exceed the maximum values given under 
KAXIMUH RATINGS and TYPICAL CPEfUTIHe CONDITIONS. 
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Heavy leads and conductors together with suitable insulation 
should be used in all ports of the r-f plate tank circuit in order 
that the losses^ due to the r-f voltages and currents, be kept at a 
niniiuum. These losses ore especiaHv noticeable at the higher fre- 
quencies. 

When a neu circuit is tried or uhen adjustments are made, the 
plate voltage should be reduced in order to prevent damage to the 
tube or associated apparatus in case the circuit adjustments are in- 
correct. It is advisable to use a protective resistance of about 
2000 ohms in series vith the plate lead during suck adjustments. 

The rated plate voltage of this tube is high enough to be dan- 
gerous to the user. Care should be taken when handling or adjusting 
ctrcui ts, especially those in which the plate tank coil and condenser 
are at the d-c plate potential. 

APPLICATIOM 

As a Class A audio-frequency amplifier or modu lator, RCA-801 is 
capable of delivering 3.6 watts of audio-frequency power with very 
low distortion. Typical operating conditions are shown under MAXIMUM 
RATINGS and TYPICAL OPERATING CONDITIONS. 

Grid bias for Class A service may be obtained from a separata 
voltage source or by means of the voltage drop in a resistor con- 
nected in the negative plate-return lead ( sel f- bias) . The proper valua 
of this resistor for use with a single tube is 1JJ5 ohms at a plate 
voltage of SCO volts and 18i5 ohms at a plate voltage of tiOO volts. 
Whan 0 group of 801 ' s is operated in parallel, it is necessary to 
make provision for individual adjustment of grid bias to insure that 
the plate dissipation of each tube does not exceed the maximum value 
of lO watts. This may be accomplished by means of a tapped "C" bat- 
tery, or if self-bias is used, by means of a variable self-bias 
(cathode) resistor for each tube. Separate filament windings are 
necessary, of course, for each tube that is self-biased; each cathode 
resistor should be shunted by a filter network ta ovoid degenerative 
effects at low audio frequencies. 

In cases where the input circuit to the 801 is resistance or 
impedance coupled, the resistance in the grid circuit should not be 
made too high. A resistance value of 0.5 megohm for one 801 is the 
recommended maximum when self-bias is used. Without self-bias, the 
grid resistance should not exceed ICXIOOO ohms. 

If more audio output is desired than can be obtained from a 
single RCA-601, two 601 ' s may be operated either in parallel or push- 
pull. The parallel connection provides twice the output of a single 
tube without on increase in grid-signal voltage. The push-pull con- 
nection will give over twice the output at the some grid bios but re- 
quires twice the input signal. When two 801 ' s are operated together 
(parallel or push-pull), the values of the self-biasing resistors 
will be approximately one-half the values given above for a single 
tube. When two SOl's are operated in push-pull, the filter network 
across the self-biasing resistor may be omitted. When a number of 



tubas QTs oparated in parallslj a non-inductive resistance of lO to 
lOO ohms should be ploced in series with each grid leod^ next to the 
tube socket, to prevent parasitic oscillations. 

An output dtvict should be used to transfer audio power effic- 
iently from the RCA-eOl to the voice coil of the reproducing -unit, to 
the next audio stage^ or to the modulated r-f amplifier stage. 

As a Class B modulator or auiic-frequency anf^lifier, two RCA- 
flOl ' s are used in a balanced circuit, each tube conducting only half 
the time. The d-c plate current should never exceed 70 milliampereE 
per tube. If an output transformer efficiency of 90 per cent is 
assumed, two tubes, operating under the conditions shown for a 60O- 
volt plate supply, are capable of modulating ICO per cent an input 
of approximately SO watts to a Class C radio- frequency amplifier. 

The input transformer should be designed to give good frequency 
response when operated into on open circuit, such as that represent- 
ed by the grid circuit of the Class B stage when the signal ampli- 
tude is small. It should also be designed to handle the required in- 
put power for a strong signal. 

The output transfomtr should be so designed that the res i stance 
load presented by the modulated Class C amplifier is reflected as a 
plate-to-plate load of lOOOO ohms in the Class B stage, for the 600- 
volt conditions. Since two 801 ' s will modulate 80 watta, a conven- 
ient Class A amplifier would be one operating at 600 volts and 
approximately IH mi 1 1 i amperes . These conditions represent a resist- 
ance of approximately bOO + O. IJJ, or 4510 ohms. The rot io of the 
output transformer is then VlOOOO + 4510, or 1.49 to 1, stop-down. 
If a Class C amplifier operating at 1CX)0 volts and SO milliamperes 
is desired, the equivalent resistance is 12500 ohms; in this case 
the transformer ratio is 1 to 1.12, step-up. The transformer should 
be designed with a core sufficiently large to avoid soturation ef- 
fects which would impair the quality of the output. If the second- 
ary is to carry the d-c plate current of the nodulated ampl i f ier , t he 
core should be made larger and include an air-gap to compensate for 
the d-c magnetization current. 

As a Class B or Class C radio- frequency anflifier, the BCA-BOl 
may be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING CO»U 
DITIONS. 

In Class B radio-frequency service, the plate is supplied with 
unmodulated d-c voltage and the grid is excited by r-f voltage modu- 
lated at audio frequency in one of the preceding stages. Tor this 
type of operation, the plate dissipation should never exceed 20 
wot t s. 

Grid bias for the 801 as a Class B r-f amplifier should be ob- 
tained from a battery or other d-c source of good regulation. It 
should not be obtained from a high-resistance supply such as a grid- 
leak, nor from a rectifier, unless the latter has exceptionally good 
voltage ragulation. For Class C (telegraph) service, grid bios may 
be obtained from a grid look of about ICOOO ohms, from Q battATY, 
from a rectifier of good regulation, or from a self-biasing resistor 
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(preferably variable) by-passed with a suitable cordenser. The self- 
biasing method is especially desirable due to the fact that the grid 
bias is automatically regulated and that there is little chance of 
the plate current becominj dangeiOUSlY M0>> either with or without 
r-f grid excitation. When the grid-leak method of obtaining grid 
bias is used bias is on the tube only uhen r-f grid txcitation is 
applied. Since grid-bias values are not particularly criticalj cor- 
rect circuit adjustment may be obtained with widely different values 
For Class C Iteltphont) strvict, fixed bias is recommended because 
it eliminates the problems of degenerat i^on caused by o-c voltage 
Variation developed across the biasing system. 

The d-c grid current will vary with individual tubes. Under any 
condition of operation the maximum value should not exceed 15 milli- 
omperes. 

The eOl may be used ot full ratings as high as 60COO kc. At 
higher f requencies ^ the d-c input power should be decreased. The 
tabulation below shows the maximum plate voltage values to be used 
at frequencies between 60 and ISO mc. (S to 2 meters). 



FREQUENCY 


to 


90 


120 


150 


Megacycles 


PLATE VOLTAGE (max.) 












Class B Telephony 


460 


J60 


310 


260 


Volts 


Class C Telegraphy 


600 


455 


190 


IJO 


Volts 


Class C Telephony 


480 


360 


110 


260 


Volts 



If more power output is required than can be obtained from a 
single SOI, two of these tubes may be used either in parallel or in 
push-pull. The parallel connection provides approximately twice the 
power output of a single tube without on increose in exciting volt- 
age, while the push-pull connection gives twice the output but re- 
quires twice the r-f excitation voltage; with either connection the 
grid bias is the same as for a single tube. The push-pull arrange- 
ment is advantogeous in reducing the shunting effect of the inter- 
electrode capacities^ inasmuch as these capacities are in series 
This reduction is especially desirable when the tubes are operated 
at the higher frequencies. 

When two or more RCA-aoi's are operated in parallel, a non-in- 
ductive resistance of 10 to lOO ohms should be placed in series with 
the grid lead of eoch tube, close to the socket terminal, to prevent 
parasitic oscillations. 
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AVERAGE CHARACTERISTICS 



SO 


TYPE 801 
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PLATE VOLTS 



Tube Symbol and Top View of Socket Connections 



801 



OUTUXE DRAWING 



-Zl^gMAy. 

I ^16 MAX. - 



ST IS BULB — " 




MEDIUM 4-PIN 
BArONET BASE-\\ 

■Oad'MA X.-^ 



l-l.37/MAXrH 



2 PINS , 
.1251.003 




2 PINS 
.I5©'i.003 DIA. 



BOTTOM V irvAl Of BASE 
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802 

R-F Power Amplifier Pentode 

RCA-802 is a pentode transmitting tube of the hea ter— cat hode 
type for usa as an r-f amplifiarj frequancy-mult iplier^ oscillator^ 
and suppressor- or grid-modulated amplifier. The plate connection 
is brought out through a separate seal at the top of the bulb to 
maintain low grid-plate capocitancs. Neutralization to prevent feed- 
back and self-oscillation is generally unnecessary. The suppressor 
and the special internal shield of the 602 ore connected to indi- 
vidual base pins. 

TENTATIVE CHARACTERISTICS 



HEA.TER VOLTAGE (A.C. or D.C.) 
HEATER CURRENT 

MUTUAL <X)HDUCTANCE, For plate cur. of 20ma. 

GRID-PLATE CAPACITANCE 

SCREEN-PLATE CAPACITANCE 

INPUT CAPACITANCE 

OUTPUT CAPACITANCE 

BULB CFor dimensions^ see page 8) 

CAP (For connoction, see page 7) 

BASE (For socket connect ionSj see page 7) 



6.3 Volts 
0.9S Ampere 
2250c^rox.Micromhoa 
0. 15 max. (ijif 
O.S )i)if 
12 Kl^f 
8.5 npf 

ST- 16 
Small Metal 
Medium 7-Pin Bayonet 



MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
As R-F Power Amplifier - Class B Telephony 

Carrier Conditions; for use loith a Modulation Factor up to i.o 



D-C PLATE VOLTAGE 






SCO 


max, 


Volts 


D-C SCREEN VOLTAGE (Grid No. Z) 




250 


max. 


Volts 


D-C SUPPRESSOR VOLTAGE 


(Grid No. 3) 




40 


max. 


Volts 


D-C PLATE CURRENT 






30 


max. 


Mill iampere 


PLATE DISSIPATION 






10 


max. 


Watts 


SCREEN DISSIPATION 






4 


max. 


Watts 


TYPICAL OPERATION: 












D-C Plate Voltage 




4CX3 


500 




Volts 


D-C Screen Voltage 




150 


20D 




Volts 


D-C Grid Vol t., Approx . 


(GridNo.l) 


-72 


-28 




Volts 



Suppressor 
Internal Shield 

Peak R-F Grid Voltage (approx.)*» 

D-C Plate Current 

D-C Screen Current 

Screen Resistor 

Driving Power (approximate)** 

Peak Power Output (approximate)** 



Connected to cathode at socket* 
Connected to cathode at socket 



70 
25 

6. 5 
38 500 

0.5 
11 



63 
25 
7.0 
43000 
O. 18 
14 
3.5 



Volts 

Mi 11 i amperes 
Mi 11 iamperes 
Ohms 
Vatt 
Watts 
Watts 



Carrier Power Output (approximate) 2.75 

* Applying n positive voltage (40 volts max.) to the suppressor gives slightly 
Increased output. 



output 

** At crest of a-r cycle 
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As Suppressor-Modulated R-F Power Amplifier - Class C Telephony 



Carrier Condi tions; for use with a 


Modulation 


Factor up 


to 1,0 


D— C PT.ATF VOLTAGF 






Vol t 3 


run "^rRFFM vni.TAf^r (gtia mo -7^ 




mux. 


V Oi. L S 






30 uiax. 


Mi 1 1 i amperes 


1>~ -Jn LiJ 'wUKWtjI'll 




7 * 5 max. 


Mi 11 iamperes 


PT ATT n TQQ T D AT Tr^lJ 




lO max. 


Wat ts 






6 m ox. 


Wet t 3 


T VD T/*'* T ODCD AT TOM . 












500 


Volts 


ri_r" Rrraan Vnltnrro 


1 SO 200 


200 


Volts 


r>— C Grid Vnl t Annrnx fCriri >Jo ll 


— 85 — 90 


-90 


Volts 


[\— C S UTi n F &s =(n r Vnl t n rrn An'nrcix 








(Grid No. 3) 


-40 - 5 J 


-45 


Volts 


IntfcjrriQl Stiiold 


Connect ©d 


to catnode at socket 


Peak A— F Suppr636or Volt, (opprox, 


,) -lO 53 


65 


Volts 


Pent R_F Grid Vnltnnfi faonroY ) 


125 125 


125 


Volts 


D-C Plate Current 


18 20 


22 


Mil 1 iamperes 


D-C Screen Current 


28 28 


28 


Mi 11 iamperes 


Screen Resistor 


9000 1O70O : 


10700 


Ohms 


D-C Grid Current 


7.5 5.0 


4.5 


Millionperes 


Driving Power (approx. ) 


0.9 0.6 


0.5 


Watt 


Peak Power Output (approx.)** 


8 12 


14 


Watts 


Carrier Power Output (approx.) 


2 J 


3.5 


Watts 


As Grid-Modulated R-F Power Amplifier - Class 


C Telephony 


Carrier Conditions; for use with a 


Modulation 


factor up 


to 1,0 


Di,C PLATE VOLTAGE 




500 max. 


Volts 


D-C SCREEN VOLTAGE (Grid Mo. 2) 




250 max. 


Volts 


D-C SUPPRESSOR VOLTAGE (Grid No. J) 




40 max. 


Volts 


D-C PLATE CURRENT 




30 max. 


Mill iamperes 


PLATE DISSIPATION 




10 max. 


Watts 


SCREEN DISSIPATION 




4 max. 


Watts 


TYPICAL OPERATION: 








O-C Plate Voltage 


400 


500 


Volts 


D-C Screen Voltage 


ISO 


200 


Volts 


D-C Grid Volt., Approx. (Grid No. 


1) -105 


-130 


Volts 


Suppressor 


Connected to cathode at socket* 


Internal Shield 


Connected to cathode at socket 


D-C Plate Current 


25 


25 


Milliamperes 


Dt-C Screen Current 


7.5 


8 


Mi 1 1 iamperes 


Screen Resistor 


3J400 


3750C 


Ohms 


D-C Grid Current 


2 


1 


Mil 1 iamperes 


Peak R-F Grid Voltage (approx.) 


125 


145 


Volts 


Peak A~r Grid Voltage (approx.) 


40 


50 


Volts 


Driving Power, R-F (approx.)** 


1 


0.& 


Watt 


Peak Power Output (approx.)** 


12 


16 


Watts 


Carrier Power Output (approx.) 


J 


4 


Watts 


* 4pplyiii£ a po;3lilv« voltsga (40 roits Dax. ) Co the suppressor 


gives slightly 


Increased output. 









»♦ At crest or a-r cycle. 
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As R-F Power Amplifier and Oscillator - Class C Telegraplty 

Key-doun Conditions 



D-C PLATE VOLTAGE 

D-C SCREEN VOLTAGE (Grid No. 2) 

D-C SUPPRESSOR VOLTAGE (Grid No.i) 

D-C PLATE CURRENT 

D-C GRID CURRENT 

PLATE INPUT 

PLATE DISSIPATION 

SCREEN DISSIPATION 

TYPICAL OPERATION: 



sec max. Volts 
250 max. Volt a 
40 max. Volts 



60 max. Milliamperes 
7.5 TBOj^. Milliamperes 



25 max. Watts 
lO max. Wat ts 
6 max. Watts 



D-C Plate Voltage 

D-C Screen Voltage 

Grid Volt.^ Approx.fGr id No. 1 ) 

D-C Suppressor Voltage 

Internal Shield 

D-C Plate Current 

D-C Screen Current 

Screen Resistor 

D-C Grid Current 

Peak R-r Grid Voltage (approx.) 

Driving Power Capprox.) 

Power Output (approx.) 



400 500 500 Volts 
200 TOO 250 Volts 
-ICO -ICO -ICO Volts 



O O 40 Volts 

Connected to cathode at socket 
45 45 45 Milliamperes 
25 22 12 Milliamperes 
8000 1J700 20000 Ohms 

7 6 2 Milliamperes 



155 155 1J5 Volts 
1.1 0.9 0.25 Watt 
10 14 16 Watts 



INSTALLATION 



The base pins of the RCA-802 fit the seven-contact (O. 855-inch 
pin-circle diameter) socket which may be installed to hold the tube 
in any position. The plate lead of the tube is brought out at the 
top of the bulb to a metal cap. A flexible lead should be used to 
make connection to the plate cap so that a strain will not be placed 
on the glass at the base of the cap. Likewise^ the cap should not be 
made to support coils^ condensers^ chokes^ etc. Under no circum- 
stances should anything be soldered to the cap^ as the heat of sol- 
dering may crack the glass seal. 

The bulb of this tube becomes very hot during continuous oper- 
ation. For this reason it should not come in contact with any me- 
tallic body nor be subjected to drops or spray of any liquid. Free 
circulation of air should be provided. 

The heater of the 802 is designed to operate at 6.3 volts. The 
heater supply may be either a.c. or d.c. A.c. is usually employed 
because of its convenience. The voltage across the heater terminals 
should be checked periodically. In radio transmitters during "stand- 
by' periods^ the heater should be maintained at its rated voltage 
for convenience in promptly resuming transmission. 

The cathode circuit of the RCA-802 should be connected to the 
electrical mid-point of the heater circuit when the heater is oper- 
ated from an q-c supply. When the heater is operated from a d-c 
sourcej the cathode circuit is tied to the negative heater supply 
lead. In circuits where the cathode is not directly connected to 
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the heater^ the poiential differsnce between then should not exceed 
lOO volts. If the use ot a large resistor is necessarY between 
heatei and cathode in soma circuit designs^ it should be by-passed 
by o suitable filter network to ovoid the possibility of hum. 

The plate dissipation of the 803 (the difjerence betueen plate 
input and power output) should never exceed the maximum value given 
under MAXIMUM RATIMGS and TYPICAL OPERATIItG COMDITIOVS. At these 
maximum values , the plate shows no color. 

A d-c milliammeter should always be used in the plate circuit 
to provide a ready check of the plate current. Under no condition 
should the d-c plate current exceed the maximum values given under 
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. 

The screen voltage maybe obtained either from a separate source^ 
from a potent iometer^ or from the plate supply through a series re- 
sistor. In the latter case^ the resistor should have a value suf- 
ficient to drop the high voltage to a value which is within the maxi- 
mum screen voltage rating given under MAXIMUM RATINGS and TYPICAL 
OPERATING CONDITIONS. Suitable, values of screen resistors are shown 
in these tabulations. The correct value of screen series resistor 
for any installation may be determined by dividing the difference 
between the plate-supply voltage and the rated screen *oltage by the 
corresponding screen current. For example^ under Class C Telegraphy^ 
page 2j a series resistor value of 8000 ohms is shown for the 400- 
volt plate voltage condition. For this condition^ the d-c screen 
current is 0,0?5 ampere (15 mi 11 iamperes) . Since the plate-voltage 
supply must be dropped XXD volts to obtain lOO volts for the screen^ 
the value of the screen resistor is 70O -r O.OJ5, or 8O0O ohms. 

Suppressor voltage for the RCA-802 may be obtained from any 
suitable d-c supply. In cases where the suppressor draws current^ 
the supply should be a battery or other d-c source of good regula- 
t ion. 

The internal shield is brought out of the tube to its own sepa- 
rate base pin. The internal shield should be tied to a terminal 
operating at zero r-f and/or a-f potential. In most cases^ this con- 
nection will be made to the cathode or suppressor terminal. 

Adequate shie Iding and isolation of the input circuit and the 
output circuit are necessary if optimum results are to be obtained. 
If an external shield is employed with theSOZ^ it should be designed 
to enclose the base end of the tube and extend up to a point level 
with the bottom of the internal shield. Clearance between the glass 
bulb and external shield should be at least 1/16". The impedance 
between the screen and cathode must be kept as low as possible by 
the use of a by-pass condenser. 

In order not to exceed the maximum ratings given under MAXIMUM 
RATINGS and TYPICAL OPERATING CONDITIONS, changes in electrode volt- 
ages due to line-voltage fluctuation, load variation, and manu- 
facturing variation of the associated apparatus, muat be determined. 
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An average value of voltage for each electrode should then be chosen 
so that under the usual voltage variations the maximum rated volt- 
aqes will not be exceeded. 

MAcn a neio circuit is tried or when adjustments are made, the 
plate voltage should be reduced in order to prevent damage to the 
tube or associated apparatus in case the circuit adjustments are in- 
correct. It is advisable to use a protective resistance of about 
^000 ohms in series uith the common negative high-voltage lead during 
such adjustments. 

The rated plate voltage of this tube is high enough to be ex- 
ceedingly dangerous to the user. Great care should be taken during 
the adjustment of circuits, especial ly those in which the plate tank 
coil and condenser are at the d-c plate potential . 

APPLICATION 

A3 a Class B radio-frequency amplifier, RCA^802 maj be used as 
shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. Grid 
No. 1 io the control-grid; grid No. 2 is the screen; and grid No. J is 
the suppressor which is usually tied to the cathode. The internal 
shield is connected to cathode. In Class B r-f service^ the plate 
is supplied with unmodulated d-c voltage and the grid is excited by 
r-f voltage nodulated at audio frequencY in one of the preceding 
stages. The plate dissipation for this class ot operation should .tot 
exceed 10 watts. Grid bias for the B02 as a Glass B r-f amplifier 
should be obtained from a battery or other d-c source of good regula- 
tion. It should not be obtained from a high- resistance supply such 
as a grid— leakj nor from a ractif ier^ unless the latter has ex- 
ceptionally good voltage regulation. 

As a suppressor-modulated Class C r-f amplifier, RCA-802 may be 
used as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. 
Grid No.l is the control grid; grid No.? is the screen; and grid No. J 
is the suppressor. The internal shield is connected to cathode at 
th^ socket. Grid bias for this service may be obtained in the same 
manner as for Class C r-f telegraph service. Suppressor bias may be 
obtained from a batteryj or a bleeder tap on the high-voltage supply. 

As a grid-modulated Class C r-f amplifier, BCP^eoi may be used 
as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. Grid 
No.l is the control grid; grid No. 2 is the screen; and grid No. J is 
the suppressor which is usually tied to the cathode. The internal 
shield is connected to cathode at the socket. In this class of ser- 
vice the plate is supplied with unmodulated d-c plate voltage and 
the grid bias is modulated ot audio-frequency. Grid bios for this 
service should be obtained from a battery or other d-c source of 
good regulation. It should not be obtained from a high— resistance 
supply. 

As a Class C r-f amplifier for telegraph service, RCA-802may be 
operated as shown under MAXIMUM RATINGS and TYPICAL OPERATING CON- 



DITIONS. Grid No.l is the control grid; grid No. 2 is the screen; and 
grid No. 3 is the suppressor. The internal shield is connected to 
cathode at the socliet. In this closa o£ service a d-c plate voltage 
OS high as 500 volts may be used provided the d-c plate current is 
reduced so that the maximum plate input rating of 25 watts is not 
exceeded. Grid bias for Class C telegraph service may be obtained 
from a grid leak of 200C0 to 5OO0O ohmsj depending upon amount of 
grid excitation; from a battery; from a rectifier; or from a cathode- 
bias resistor (preferably variable) by-passed with a suitable con- 
denser. The cathode-bias method is especially desirable due to the 
fact that the grid bias is automatically regulated and that there is 
little chance of the plate current becoming dangerously high either 
with or without r-f grid excitation. Whan the grid-leak method of 
obtaining grid bias is usedj bias is on the tube only when r-f exci- 
tation is applied. Since grid-bias values are not particularly 
critical, correct circuit adjustment may be obtained with widely 
different values. 

The d-c grid current vfiH vary with individual tubes. Under any 
condition of operation^ the maximum recommended value should not be 
exceeded . 

The 802 may be used in all recommended classes of service at 
full ratings as high as JOOOO kc. At higher frequencies the d-c 
plate voltage, and consequently the d-c plate input, should be re- 
duced as the frequency is raised. Special attention should be given 
to adequate ventilation and the maintenance of normal ambient temper- 
atures. The tabulation below shows the maximum plote voltage values 
to be used at frequencies between JO and 60 mc. (10 to 5 meters). 
The Maximum Plate Input values apply only for Class C Telegraph 
service. 



FREQUENCY 


JO 


45 


60 


Megacycles 


MAXIMUM PLATE VOLTAGE 
(All Classes of Service) 


500 


350 


275 


Volts 


MAXIMUM PLATE INPUT 

(Class C Telegraph Service Only) 


25 


15 


14 


Watts 



If more power output is required than can be obtained from a 
single 307, two or more of these tubes may be used either in parallel 
or push-pull. Either connection provides approximately twice the 
power output of a single tube. The parallel connection requires no 
increase in exciting voltage; the push-pull connection requires twice 
the r-f excitation necessary to drive a single tube. With either 
connection the driving power required is approximately twice that 
for single tube operation while the grid bias is the same os for a 
single tube. The push-pull arrangement has the advantage of cancel- 
ling the even-order harmonics from the output and of simplifying the 
balancing of high-frequency circuits. 

When two or more RCA-802's are operated in parallel, a non- 
inductive resistance of 10 to lOO ohms should ba placed in series 
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with the grid lead of each tube^ close to the socket terminal^ to 
prevent parasitic oscillations. 

As a pentode oscil Lator (crystal or set f-excitedl , the 802 
should be connected the same as in amplifier service with its sup- 
pressor and internal shield tied to the cathode. Because the internal 
shielding, in general, is unusually effect ivej it is usually necessary 
in this servicej where feedback depends on the control-grid-to-plate 
capacityj to introduce external feedback. This may be done by the 
use of a small condenser of 2 to 3 }ifif connected between control 
grid and plate. 

RCA-802 is not recommended for use as a Class A triode ampli- 
fietj Class B a-f triode amplifierj or Class C plate-modulated tetrode 
amplifier^ because it is inadvisable to operate grid No. 2 or grid 
No. 3 at the maximum rated plate voltage. 

TRANSMITTING CIRCUIT DIAGRAM 
SHOWING USES OF TYPE 802 R-F POWER PENTODE 



MULTIPLIER /AMPLIFIER 




C =3L^UrCAPPR0X.)F0R FEEDBACK 
Ci^.OI 

C2=IOO L»L»f (max.) 
C3=30L»Ur (MAX.) 
C4=50 UUf CMAX.) 
C5=.0001 

LjL| = R-F CHOKES 

NOTE: GROUND C0NHECT10I4S ^ 



t-200V. 



L2iL3,L4= VALUE DEPENDENT ON FREQUENCY 

R = 40000 OHMS, 2 WATTS 

H|= 4 0 00 OHMS, 10 WATTS 

R2= 20 000 OHMS, 10 WATTS 

T = MODULATION TRANSFORMER 

X = CRYSTAL 

\0C TO SHIELD 



The License extended to the purchaser or tubes appears in 
the License Notice accompanying them. Information contain- 
ed herein Is furnished without assuming any obligations. 



GRID N2I 



Tube Symbol and Top 
View of Socket Connections 



CATHODt 




*PLATE -METAL TOP CAP 
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802 

OUTLINE DRAWING 



_CAP _ 

.346-.369'01A. 




.078 MAy.-^ 



5 PINS_ 
JZS't.OOs'oiA 



BOTTOM VIEW or BASE 



CO^^TROL-GRIO MODULATION CHARACTERISTICS SUPPRESSOR MODULATION CHARACTERISTICS 




-150 -130 -110 -90 -70 
INSTANTANEOUS CONTROL- GRID VOLTS 



INSTANTANEOUS SUPPRESSOR VOLTS 
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802-1-35 Ptiotollthograptiad In U.S.A. 



841 



R-F Power Aaplifieri Oscillator, A-F Voltage Amplifier 



RCA_841 is Q three-elect rodo tube of the high-mu type. It is 
particularly useful in radio amateur transmitters as a radio-frequen- 
cy doublefj r-f power amplifier and oscillator fself — exc i t ed or 



crystal-controlled). It may also be used 
ance— coupled a-f circuits. 

CHARACTERISTICS 

FILAMENT VOLTAGE (A.C. or D.C.) 

riLAMEHT CURRENT 

GRID- PLATE CAPACITANCE 

GRID-riLAMENT CAPACITANCE 

PLATE-FILAMENT CAPACITANCE 

BULB (For dimensions^ see page IS ) 

BASE (For socket connections^ see page 28 ) 



IS an amplifier in resist- 



7.5 Volts 

1.2 5 Ajnperes 

7 piif 

4 vnf 

J vff 
3-17 

Medium 4- Pin Bayonet 



MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
As A-F Voltaoe Anpllfier (Resistance-Coupled) - Class A 



PLATE VOLTAGE 




425 


max. 


Volts 


PLATE SUPPLY VOLTAGE* 




12 50 


nax. 


Volts 


PLATE DISSIPATION 




12 


max. 


Watts 


TYPICAL OPERATION; 










Filament Voltage (D.C.) 




7.5 




Volts 


Plate Supply Voltage* 


42 5 


lOOO 




Volts 


Grid Voltage (approximate) 


-6 


-9 




Volts 


Load Resistance 250COO 


2 5O00C 




Ohms 


Plate Current 


O. 7 


2 ,2 




Mi 11 iamperes 


Plate Resistance 6JCOO 


40COO 




Ohms 


Amplification Factor 


JO 


JO 






Mutual Conductance 


4 SO 


750 




Micromhob 


Peak Grid Swing (approximate) 


6 


9 




Volts 


Undistorted Voltage Output 


126 


225 




Volts 


As A-F Power Amplifier and Modulator 


- Class 6 






D-C PLATE VOLTAGE 




425 


max. 


Volts 


D-C PLATE CURRENT** 




60 


max. 


Milliamperes 


PLATE DISSIPATICW** 




15 


nax. 


Watts 


PLATE INPUT** 




25 


max. 


Wat ts 


TYPICAL OPERATION: (2 tubes) 










Filament Voltage (D.C.) 




7.5 




Volts 


r>-C Plate Voltage 


JSC 


425 




Volts 


Grid Voltage (approximate) 


-s 


-5 




Volts 


Static Plate Cur. (per tube) 


3.5 


6.5 




Milliamperes 


Max. -Signal Plata Current (per tube) 


57 


60 




Mi 11 i amperes 


Load Resistance (plate-to-plate) 


5200 


700D 




Ohms 


Nominal Power Output (2 tubas) 


21 


28 




Watts 



* Voltage eXIective at plate is less than supply voltage by an amount u^ual to 
voltage drop In load resistaace. 

••Averaged over any audlo-f reiiuency cycle. 



As R-F Power Anplifier - Class B (Telephony) 

(Carrier Ccndit ions; for use with a Modulation Factor up to i.o) 



B-C PLATE VCLTAGE 




450 nax. 


Volts 


DuC PLATE CURRENT 




SO max. 


Mi 1 1 iamperes 


PLATE DISSIPATIOK 




IS "tax, 


Watt 8 


R-F GRID CURRENT 




4 max. 


Amperes 


TYPICAL OPERATION: 








rilament Voltage (A.C. ) 




7.5 


Volts 


D-C Plate Voltage 


J SO 


450 


Volts 


Grid Voltage (approximate)* 


-9 


-12 


Volts 


D-C Plate Current 


43 


36 


Mill iamperes 


Peak Power Output 


12 


16 


Watts 


Nominal Carrier Power Output 


3 


4 


Watts 


As Plate-Modulated R-F Power Anplifier 


- Class C (Telephony) 


(Carrier Conditions; j or use uitk a Modulation Factor 


up to 


LX-C- PLATL VOLiAoL 




350 max. 


Volts 


Pi n DT ATr* onDDr MT 
U— t- rLAlb CUrrLNl 




60 max. 


Mi lliajnperes 


PLATE DISSIPATION 




lO Titax. 


Watts 


R-F GRID CURRENT 




4 max. 


Amperes 


D_C GRID CURRENT 




20 max. 


Milliamperes 


TYPICAL OPERATION: 








rilament Voltage (A.C. ) 




7. 5 


Volts 


D-C Plate Voltage 


2 so 


350 


Volts 


Grid Voltage (approximate)! 


-22 


-56 


Volts 


D-C Plate Current 


5C 


5C 


Mi 1 liamperes 


D-C Grid Current »< 


18 


18 


Mi 1 1 iamperes 


Driving Power** 


1.5 


1.75 


Wat ts 


Nominal Power Output 


7.5 


11.5 


Watts 


As R-F Power Anplifier and Oscillator 


- Class C (Telegraphy) 


(K*y Down Conditions^ 








D^C PLATE VOLTAGE 




4 SO max. 


Volts 


Di-C PLATE CURRENT 




60 wo*. 


Mi 11 iamperes 


PLATE DISSIPATION 




15 max. 


Watts 


R-F GRID CURRENT 




5 max. 


Amperes 


D-C GRID CURRENT 




20 max. 


Mi 11 iamperes 


TYPICAL CPERATIGN: 








Filament Voltage (A.C.) 




7. 5 


Volts 


O-C Plate Voltage 


3 so 


4 SO 


Volts 


Grid Voltage (approximate)* 


-24 


-32 


Volts 


D_C Plate Current 


50 


SO 


Mi 11 iamperes 


D-C Grid Current** 


12.5 


12.5 


Mi 1 1 iamperes 


Driving Power** 


I.O 


1.25 


Watts 


Nominal Power Output 


IC.O 


14 


Watts 



f Orld voltages <ire given Hlth respect to ibe ali-toiai at rilament. oi>erated 
on a.c, Ir d.c. Is used, eacb st&ted value or grid voltage sbould be de- 
creased by 4.5 volts and should be reterred to tbe negative end or tbe rila- 
aenc. 

{^Subject to klde variations depending on the impedance or the load circuit. 
Hlfcb Impedance load circuits reijulre nore grid current and driving poxer to 
obtain ttie desired output. Low inpedance circuits need less grid current 
and driving power, but sacririce plate circuit erricleno. The driving stage 
sbould have a tank, circuit with good regulation and sbould be capable of 
delivering considerably nore than the required driving power. 
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INSTALLATION 



The base pins of the 841 fit the standard 4-contact socket. The 
socket should be installed so that the tube will operate in a verti- 
cal position with the base down. If it is necessarY to place the 
tube in a horizontal position^ the socket should be mounted with the 
filament-pin openings one vertically above the other. 

The buLb of this tube becomes very hot during continuous oper- 
ation. Free circulation of air should therefore be provided. 

The filament of the RCA-841 should be operated preferably from 
an a— c source^ although a d— c supply may be used. A suitable volt- 
meter should be connected permanently across the filament circuit at 
the socket terminals so that the filament voltage can be maintained 
at 7.5 volts. Deviation from the rated voltage may result in a loss 
of filament emission. In radio transmitters during "standby" periods^ 
the filament should be maintained at its rated voltage. 

The grid and plate circuit returns should be connected to the 
center tap on the filament winding of the transformer^ or to the mid- 
point of a center-tapped resistor across the filament terminals. In 
cases where d.c. is used on the filament^ the grid and plate returns 
should be connected to the negative filament terminal. 

The plate dissipatton oj the 841 (the difference between input 
and output) should never exceed the values given under MAXIMUM 
RATINGS and TYPICAL OP ER AT I KG COHDITIOSS. At these maximum values 
the plate shows no color in the dark. To determine thiSj all power 
switches should be opened with the tube operating. This procedure 
avoids reflections from the lighted filament which would interfere 
with the observation. 

Overheating of the RCA-841 by severe overload may decrease fila- 
ment emission. Unless the overload has liberated a large amount of 
gasj the activity of the filament con sometimes be restored by oper- 
ating it at rated voltage for ten minutes or more with no voltage on 
the plate or grid. The process may be accelerated by raising the 
filament voltage to 9.0 volts (rot higher) for a few minutes. 

A d-c milliommeter should be used in the plate circuit in order 
that the plate current can always be known. Under no condition 
should the d-c plate current exceed the maximum values given under 
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. In order to pre- 
vent overheating due to improper circuit adjustments or to over- 
loading, the plate circuit should be provided with a protective da- 
vice such as a fuse. This device should instantly remove the plate 
voltage when the d-c plate current reaches a value SO per cent 
greater than normal. 

Vhen a new circuit is being tried out or when adjustments are 
being nade, the plate voltage should be reduced in order to prevent 
damage to the tube or associated apparatus m case the circuit ad~ 
justments are incorrect. It is advisable to use a protective re- 
sistance of about 3000 ohms tn series with the plate lead during 
such adjustments. 
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APPLICATION 



As an audio- frequency voltage amplifier (Cla^s A) in resistance- 
coupled circuits^ the 641 should be operated according to the condi- 
tions given under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. 

Grid bias for this type of service may be obtained from a sepa- 
rate voltage source or by means of a self-biasing resistor shunted 
by a large condenser. Separate filament supplies are of course 
necessary for each tube self-biased. When a group of 841 's is oper- 
ated in parallel^ it is necessary to make provision for individual 
adjustment of grid bias to insure that the plate dissipation of any 
tube does not exceed the maximum value of 12 watts. This may be 
accomplished by means of a tapped "C battery^ or if self-bias is 
usedj by means of a variable cathode resistor for each tube shunted 
by a filter network to avoid degenerative effects at low audio-fre- 
quencies. The maximum value oi grid-leak resistance for the 841 
when used as a resistance-coupled audio-frequency amplifier should 
not exceed C. 5 megohm. The use of resistance higher than this may 
cause the tube to lose bias due to grid current with the result that 
the plate current will rise to a value high enough to damage the 
tube. The condition just described will not be encountered if a 
grid choke of relatively low d-c resistance is employed in place of 
the grid-leak resistor. 

When a number of tubes are operated in parallel^a non-inductive 
resistance of lO to lOO ohms should be placed in series with each 
grid leod^ next to the tube mounting^ to prevent parasitic oscil- 
lat ions . 

As a Class B modulator or audio-frequency amplifier , two 841's 
are used in a balanced circuity each tube conducting only half the 
time. The d-c plate current should never exceed 60 milliomperes per 
tube. Two tubesj operating under the conditions shown for a 425 
volt plate supply^ are capable of modulating 100 per cent an input 
of 56 watts. 

The input transformer should be designed to give good frequency 
response when operated into an open circuit, such as that represent- 
ed by the grid circuit of the Class B stage when the signal ampli- 
tude is smallj and also to handle the required input power for a 
strong signal. 

The output transformer should be designed so that the resist- 
ance load presented by the modulated Class C amfilifier is reflected 
as a plate-to-plate load of 7000 ohms in the Class B stage for the 
425 volt conditions. Since two 841'8 will modulate 56 watts, a con- 
venient Class C stage amplifier would be one operating at 425 volts 
and 1J2 milliomperes. These conditions represent a resistance of 
approximately J22C ohms. The ratio of the output transformer is 
then \/7ClOO -j- J2 20, or 1.47 to 1, step-down. If a Class C amplifier 
operating at 1000 volts and 56 milliomperes is used, the equivalent 
resistance is approximately 17855; in this case the transformer 
ratio is 1 to 1.6, step-up. The transformer should be designed with 
a core sufficiently large to ovoid saturation effects, which would 
impair the quality of the output. If the secondary is to carry the 
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d-c plate current of the modulated amplifier^ the core should be 
made larger and include an cir-gopj to compensate for the d-c magnet- 
izat i on cur ren t . 

As a Class B or Ciass C radio-ir equency amplijier, the RCA_841 
moY be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING 
CONDITIONS. 

In Class B service^ the plate voltage is unmodulated d.c. and 
the grid excitation is radio- frequency modulated at audio frequency 
in one of the preceding stages. Tor this type of operation^ the 
plate dissipation should never be allowed to exceed 10 watts. 

Grid hias for- the 841 as a Class B amplifier should be ob- 
tained from a battery or other d-c source of good regulation. It 
should not be obtained from a high-resistance supply such as a grid- 
leakj nor from a rectifier^ unless the latter has exceptionally good 

voltaije regulation. Tor Class C Itelefraphl service, grid bias may 
be obtained from a grid leak of about 5000 ohms^ from a battery^ 
froffi a rectifier of good regulat ion^ or from a self-biasing resis- 
tor (preferably variable) by-passed with a suitable condenser. The 
self-biasing method is especially desirable^ due to the fact that 
the grid bias is automatically regulated and that there is little 
chance of the plate current becoming dangero-usly high regardless of 
whether the r-f grid excitation is applied or not. When the grid- 
leak method of obtaining grid bias is used^ bias is on the tube only 
When r-f grid excitation is applied. Since grid bias values are not 
particularly critical^ correct circuit adjustment may be obtained 
with widely different values. For Class C (telephoue) service, fixed 
bias is recommended because it eliminates the problems ot degener- 
ation caused by a-c voltage variation developed across the biasing 
system. 

The d-c grid current should never exceed 20 mi 1 1 iamperes . The 
exact value will vary with individual tubes and circuits. 

If the 841 is used in transmitting circuits at frequencies 
above 60OO kilocycles^ special precautions should be taken so that 
the tube is not harmed by abnormal conditions. Under no condition 
of operation should the grid or plate ever be allowed to reach such 
a temperature that it shows color. 

If more r-f power is required than can be obtained from a single 
RCA-841^ two of these types may be used either in parallel or in 
push-pull. For additional information^ see APPLICATION on type 
2CJ-A/503-A. 

As a crystal-control led oscillator , the 841 should be operated 
at a reduced plate voltage of approximately 225 volts to insure fre- 
quency stobility as well as to prevent damage to the crystal due to 
excessive r-f grid current. 
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Tube Symbol and Top View 
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842 



A-F Power Anplifier, Modulator 

The RCA-842 is a t hree-e lect rode^ low-mu tube for use primarily 
as a Class A power amplifier and as such is aseful as a modulator in 
low-power amateur transmitting equipment, 

CHARACTERISTICS 



r I LAKE NT VOLTAGE (A.C. or D.C.) 




7.5 


Volts 


FILAMENT CURRENT 




1.25 


Amperes 


GRID-PLATE CAPACITANCE 




7 


fifif 


GRID-FILAMENT CAPACITANCE 




4 


}ipt 


PLATE- FILAMENT CAPACITANCE 




J 


(lyf 


fiULB (For dimensions^ See page 30 ) 




S-17 


BASE (For socket connect ions^ see page 30 ) 


Medium 4-Pin Bayonet 


MAXIMUM RATINGS and TYPICAL 


OPERATING CONDITIONS 


As A-F Power Aaplifier and Modulator 


- Class A 




PLATE VOLTAGE 




42 5 max. 


Volts 


PLATE DISSIPATION 




12 max. 


Watts 


TYPICAL OPERATION: 








Filament Voltage (A.C.) 




7.5 


Volts 


Plate Voltage 


JSC 


425 


Volts 


Grid Voltage* 


-72 


-lOO 


Volts 


Plate Current 


iA 


28 


Mi 1 1 iamperea 


Plate Resistance 


34CO 


25CO 


Ohms 


Amplification Factor 


3 


3 




Mutual Conductance 


1250 


1200 


Micromhos 


Peak Grid Swing 


67 


95 


Volts 


Load Resistance 


50CO 


8OO0 


cams 


Undistorted Power Output 


2.1 


5.0 


Watts 



* Orld volCAges are given mltb reaped Co the aid-point ot riliiaent operated 
on a.c. Ir d.c. Is used, each stated value o; grid voltage should be de- 
creased b> 5.0 volts and should be referred to the negative end or the flla- 
uent, 

INSTALLATION 

For installaiion of this type, refer to INSTALLATION for RCA-841. 

APPLICATION 

As a modulator and aud\o-J r equenc y fower aiuplij ler (Class A), 
the 842 should be operated as shown under MAXIMUM RATINGS and TYPICAL 
OPERATING CONDITIONS. 

Grtd bias tor audio-frequency and modulator service may be ob- 
tained from Q separate voltage source^ or by means ol the voltage 
drop in a resistor connected in the negative plate-return lead (self- 
bias). The latter method is preferable as it compensates automati- 
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cally ioi variation in the plat* current of individual tubes. Th« 
proper value of this rasistor for a single 842 is 2120 ohms for a 
plate voltage of JSC volts; and J57C ohms for a plate voltage of 425 
volts. The salf-biasing resistor should be shunted by a suitable 
filter network to avoid degenerative effects at low audio-frequen- 
cies. 

In cases where the 842 is emploved in resistance-Coupled cir- 
CuitSj the recommended safe maximum value of grid leak is l.O megohm 
when the self-biasing method of obtaining grid bias is used. With 
fixed biaSj however J the d-c resistance should not exceed 0.25 megohm. 
The use of resistances higher than these may cause the tube to lose 
bias due to. grid current with the result that the plate current will 
rise to a value sufficiently high to damage the tube. 

If more audio output is desired than can be obtained from a 
single 642, tvo 842 's mov be operated either in parallel or push-pull. 
The parallel connection provides twice the output of a single tube 
without an increase in grid-signal voltage. The push-pull connection 
will give twice the output at the same grid bias^ but requires twice 
the input signal. Output slightly greater than twice the single 
tube value can be obtained from the push-pull connection by in- 
creasing the bias. In the latter case^ the output is limited almost 
entirely by Jrd harmonic distortion. When two 842 ' s are operated to- 
gether (parallel or push-pull )j the values of the self-biasing re- 
sistors will be opproximately one-half the values given above for a 
single tube. When two 842's are operated in push-pullj the filter 
network across the self-biasing resistor may be omitted. When Q 
number of tubes are operated in parallelj a non-inductive resistance 
of IC to lOO ohms should be placed in series with each grid leadj 
next to the tube socket., to prevent parasitic oscillations. 

An output device should be used to transfer power efficiently 
to the windings of the reproducing unit when this tube is used as an 
audio-frequency power amplifier in transformer-coupled circuits. 
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845/545 



Modulator and A-F Power Amplifier 

The RCA-8-45/545 is a three-electrode tube primarily designed 
for use as a modulator or as an audio-frequency amplif'ier. For radio- 
frequency appl icat i ona J other tube types specially designed for the 
service are to be preferred. 

CHARACTERISTICS 



FILAMENT VOLTAGE (A.C.) 






ICQ 




Volts 


FILAMENT CURRENT 






J. 25 




Amperes 


AMPLIFICATION FACTOR 






5 .J 






GRID-PLATE CAPACITANCE 






1J.5 




puf 


GRID-FILAMENT CAPACITANCE 






6 






PLATE-FILAMENT CAPACITANCE 






6.5 




Vpf 


&ULB (For dimensions^ see page 


5 ) 






T-18 




BASE (For socket connect ions j 


see Doge 5 ) 


Jumbo 


4-Large Pin 


MAXIMUM RATINGS and 


TYPICAL 


OPERATING CONDITIONS 


As A-F Power Anplifier and Modulator 


- Class 


A 






D-C PLATE VOLTAGE 






1250 


max. 


Volts 


PLATE DISSIPATION 






75 


max. 


Watts 


TYPICAL OPERATION: 












Filament Voltage (A.C.) 






lO.O 




Volts 


D-C Plate Voltage 


750 


ICOO 


125C 




Volts 


Grid Voltage 


-98 


-155 


-709 




Volts 


Peak Grid Swing 


93 


150 


204 




Volts 


D-C Plate Current 


95 


65 


52 




Mi 1 1 iamperes 


Load Resistance J40C 


9000 


16000 




Ohms 


Undistorted Power Output 


15 


21 


24 




Wat ts 



INSTALLATIOK 



, The base of the RCA-845/545 fits the stanaard t ransmi t t i ngj four- 
contact socket such as the RCA type UT-541. The socket should be 
mounted so that the tube will operate in q vertical position with 
the base end down. 

For additional information on installation of this typGj refer 
to INSTALLATION on type 203-A/50J-A. 

APPLICATION 

As a Class A audio-Jrequency amplt/ier or modulator , the 845/545 
is capable of delivering 24 watts of audio-frequency power with very 
low distortion. Typical operating conditions are shown under MAXIMUM 
RATINGS and TYPICAL OPERATING CONDITIONS. 

Grid bias for this type of service may be obtained from a sepa- 
rate voltage source or by means of a cathode-biasing resistor. When 
Q group of 845/545 '8 is operated in parallel^ it is necessary to 
make provision for individual adjustment of grid bias to insurg that 
the plate dissipation of each tube does not exceed the maximum value 
of 75 watts. This may be accomplished by means of a tapped "C 



battery^ or if self-bias is used, oy means of a variable cathode 
resistor for each tube. Separate tilament windings are necessarr^ of 
course^ for each tube that is sel f-bicsed; each cathode resistor 
should be shunted by a filter network to avoid degenerative effects 
at low audio frequencies. 

In cases where the input circuit to the 845/545 is resistance 
or impedance coupledj the resistance in the grid circuit should not 
be made too high. A resistance of one-half megohm for one 845/545 
may ^e talcen as a safe maximum when self-bias is used. Without self- 
biaSj the grid resistance should not exceed 100000 ohms. 

For parallel and },ush-pull operation of the 645/545 in Class A 
audio and itwdulator service^ refer to APPLICATION on BCA-842 . 

An output device should be used to transfer power efficientlY 
to the windings of the reproducing unit when the RCA-845/545 is used 
as an oudio-f requency amplifier. 



CLASS A MODULATOR 

100% MODULATION OF 55 WATTS INPUT TO R-F AMPLIFIER 




C, = 0,1 >lf (400 VOLTS) R| = 4000OO OHMS () VVATt) 

C2= 2 TO 4 Jlf (flOO VOLTS) R2 = IOOOOO 0.tUS (l WATt) 
Cjs O.OS li*(lO00 VOLTS) SO OHMS, CEMTCR TAPPED 

1:^ = 2 TO B lif f20O0 VOLTS) SELF-BIASING RE5l5TOB,a200 OHMS (2 WATT) 

Cs= 2 TO 8 {ISOO VOLTS) R5= 5O00O OHMS (2 WATT) 

C«= 0,00026 Ur(2000 VOLTS) Rk= 250000 0HMS(2 WATT) 

Li = 30 HENRIES AT 20 MA., 400 OHMS H7= 100 OHMS, CENTER TAPPED 

L9=60 HENRIES AT 123 MA., 40O OHMS RgE SELF-BIASING RES'STORjMOO OMMS(2SWAlT) 

L3= 6 MILLIHENRIES H9=900O OHMS tSO WATT ) 
NOTE LIT IS IMPORTANT THAT THE CLASS C AMPLIFIER BE AOjUSTFO to THE VALUES SHOWW ANO THAT_THE COi*RECT VALUE OF 

BE USED. IN ORDER TO OBTAIN THE COBREET LOAD ON THE MODULATOR- TWO fldS/SdSSWAY BE USED TO 
MODULATE no WATTS INPUT TO B-F AMPLIFIER- PBOVIDiNO SUITABLE CHANGES iN THE CIRCUIT CONSTANTS ARE MADE. 
NOTE 2; THIS VALUE INCLUDES PROPER C-BIAS COLTAOE. 
NOTE 31 TO CLASS C AM PLIFIFR. PRESENT I NC IdSOC OHM LOAD. 



AVERAGE PLATE -CHAR ACTERiST ICS 
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849/549 

Modulator, A-F and R-F Power Amplifier, Oscillator 



The RCA-849/549 is a three-elect rode^ general 
mitting tube. It is especiallY suited for use as an 
power amplifier or modulator. 

CHARACTERISTICS 

FILAMENT VOLTAGE (A.C.) 11. 0 

FILAMENT CURREKT 5.0 

AMPLIFICATION FACTOR 19 

GRID-PLATE CAPACITANCE JJ. 5 approx 

GRID-FILAMENT CAPACITANCE 17 approx 

PLATE-FILAMENT CAPACITANCE 3 approx. ppf 

BULB T-52 

BASES Types 1904 and J50J 
(For connections and dimensions^ see page 58) 

MAXIMUM RATIHGS and TYPICAL OPERATIHG CONDITIONS 
As A-F Power Amplifier and Modulator - Class A 

D-C PLATE VOLTAGE 
PLATE DISSIPATION 
TYPICAL OPERATION; 



purpose trans— 
audi o-f requenCY 



volts 
Amperes 



3000 max. 
JOO max. 



Volts 
Wat ts 



Filament Voltase (A.C.) 




11. 0 


D-C Plate Voltage 


20CC 


2 SCO 


Grid Voltage {approxi-nate ) 


-7< 


-104 


Peatt Grid Swing (approximate) 


68 


98 


D-C Plate Current 


1J5 


no 


Load Resistance 


6000 


120O0 


Power Output (5* second harmonic) 58 


81 


1 A-F Power Amplifier and Modulator - 


Class B 



(Z tubes) 



D-C PLATE VOLTAGE 
D-C PLATE CURRENT* 
PLATE DISSIPATION* 
PLATE INPUT* 
TYPICAL OPERATION: 

Filament Vol tags (A.C.) 
D-C Plate Voltage 2O0O 
Grid Voltage (approximate) -105 
Zero-Signal Plate Cur. (per tube) 7 
Max. -Signal Plate Cur. (per tube)J25 
Load Resistance (plate- to-plate ) 7040* 

870 



JCOO max. 
ISO max. 
500 max. 
825 max. 

11.0 
2500 
-150 
IC 
275 
11480* 
920 



Volts 
Volts 
Volt a 
Volts 

Mill iamperes 

Ohms 

Watts 

Volts 

Mi 11 i amperes 
Wat ts 
Wot ts 

Volts 
Volts 
Volts 

Mi 11 iamperes 
Mi lliampares 
Ohms 
Watts 



Nominal Power Output (2 tubes) 
As R-F Power Amplifier - Class B (Telephony) 

(Carrier Conditions : for use uith a ModuLation Factor up to t.o) 

D-C PLATE VOLTAGE 250O n.ax. Volts 

D-C PLATE CURRENT J50 ma*. Mi 11 iamperes 

PLATE DISSIPMION 400 max. Watts 

R-F GRID CURRENT 8 max. Amperes 

^Averaged over any audlo-f reausncy cycle. 

WbLs value Is eaual to four tlaes the plate load per tube. 



TlfPICAI. OPERATION: 

Filootent Voltage (A.C.) 11. 0 Volts 

D-C Plate Voltage 1500 200O Volts 

Grid Voltage (approximate) -70 -95 Volts 

O-C Plate Current J40 265 Mi 1 1 iamperes 

Peak Power Output 620 700 Watts 

Nominal Carrier Power Output 155 175 Watts 

As Plate-Hodulated R-F Power Anplifier - Class C (Telephony) 

(Carrier Conditions; for use uith a llodulai%on Factor up to i.o) 

D-C PLATE VOLTAGE 2O0O max. 

IX-C PLATE CURRENT 350 max. 

PLATE DISSIPATION 270 max. 

B-r GRID CURRENT 8 max. 

EX-C GRID CURRENT 125 max. 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 11. O 

D-C Plate Voltage 150O 18CO 

Grid Voltage (approximate) -250 -300 

D-C Plate Current 300 300 

Power Output 300 390 



Volt a 

Mill iamperes 
Watts 
Amperes 
Mill iamperes 

Volts 
Volts 
Volts 

Mi 1 1 iamperes 
Watts 



As R-F Power Amplifier and Oscillator 

(Xey Down Conditions) 

n-C PLATE VOLTAGE 
Q-C PLATE CURRENT 
PLATE DISSIPATION 
B-F GRID CURRENT 
D-C GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 

D-C Plate Voltage 

Grid Voltage (approximate) 

D-C Plate Current 

Power Output 



Class C (Telegraphy) 



1500 
-175 
3Q0 
300 



250O max. 
350 max. 
400 max. 

lO niax> 
125 max. 

11. 0 
2O0O 
-2 CO 

300 

450 



Volts 

Milliamperes 

Watts 

Amperes 

Mi 11 iamperes 

Volts 
Volts 
Volts 

Mi 11 iamperes 
Watts 



INSTALLATION 



The bases ot the RCA_849/549 tit the standard RCA end mountings, 
tvp» UT-1085 and UT-1C86. These mount inas should be arranged to hold 
the tube either in a vertical position with the filament end up, or 
in a horizontal position with the plate in a vertical plane (on edge). 
A shock absorbing suspension should be used if the tube is ta be 
subjected to vibration or shock. Outline dimensions and electrode 
connections are shown on page 38 ■ 

The pLate dissipation oj the RCA-S^gl S4<) ^'Ae difference be- 
tween input and output) stiould never exceed the maximum ualues given 
/or each class of service under MAXIMUM RATINGS and TYPICAL OPERATIMG 
COSDITIOHS. 

For additional infornation on installation of RCA-8 49/549^ refer 
to INSTALLATION on type 204-A/504-A. 

V hen new circuits are being tried out or uhen adjustments are 
being made, tne plate voltage should be reduced in order to prevent 
damage to the tube or associated apparatus in case the circuit ad- 
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justments are incorrect. 

The rated plate voltage is high enough to be exceedingly danger- 
ous to the user. The greatest care should be taken lahen handling or 
adjusting circuits , especial I y those m which the plate tank coil 
and condenser are at the d-c plate potential . 

APPLICATION 

As Q Class A audio-frequency amplifier or modulator, the RCA- 
849/549 is capable of delivaring more than SO watts of audio-f requen- 
CY power with veiY low distortion. Typical operating conditions ar« 
shown under MAXIMUM RATINGS and TYPICAL CPERATIHG COJDITIOHS. 

Grid bias for this type of service may be obtained from a sepa>- 
rate voltage source or by means of a self-biasing resistor shunted 
by a large condenser. Separate filament supplies are of course 
necessary tor each tube self-biased. When a group of 849/549's is 
operated in parallelj it is necessary to make provision for indi- 
vidual adjustment of grid bias to insure that the plate dissipation 
of any tube does not exceed the maximum value of 300 wotts. This 
may be accomplished by means of a tapped "C" batterYj or if self- 
bias is usedj by means of a variable cathode resistor for each tube. 

In cases where the input circuit to the 849/549 is resistonce- 
or impedance-coupledj the resistance in the grid circuit should not 
be made too high. A resistance of 0.25 megohm for one 849/549 may 
be taken as a safe maximum value of grid leak where self— bias is 
used. Without self-bioSj the grid-leak resistance should not exceed 
2 5000 ohms . 

When a number of tubes are operated in parolleljO non-inductive 
resistance of lO to lOO ohms should be placed in series with each 
grid leadj next to the tube mountifigj to prevent parasitic oscil- 
lations. 

An output device, such as a choke or t rans former j should be 
used to transfer power efficiently from the 84 9/54 9 to its load cir- 
cuit . 

As a Class B modulator or audio— Jrequency amplifier, two RCA- 
849/549's are generally used in a balanced circuit, each tube con- 
ducting only half the time. The plate input power and plate dissi- 
pation should not exceed 825 watts and JOG watts per t ubOj respect ive- 
1Y> when averaged over any audio-frequency cycle. Two tubes j oper- 
ating under the conditions shown for a 2SOO-volt plate supply, are 
capable of modulating lOO per cent an input of 1840 watts to a Class 
C radio-frequency amplifier. 

For Class B input transjormer considerations, refer to APPLI- 
CATION on RCA-20J-A/503-A. 

The output trans} ormer should be designed so that the resist- 
ance load presented by the modulated Class C amplifier is reflected 
as a plate-to-plate load of 1148C ohms for the 2500-volt conditions. 
Since two 849/549's will mooialate 1840 watts, a convenient Class C 
amplifier would be one operating at 2C0C volts and 920 mi 11 iamperes . 
These conditions represent a resistance of approximatel y 2175 ohms 
The ratio o£ the output transformer is then /ll48C~?~2T75, or 2. J to 
1, step-down. If a Class C amplifier operating at J0CX5 volts and 
615 milliamperes is used, the equivalent resistance is approximataly 
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4875 ohms; in this case the transformer ratio is 1.S3 to Ij step- 
down. The transformer should be designed with a core sufficientlY 
large to avoid saturation effects^ which would impair the qualitY of 
the output. If the secondary is to carry the d-c plate currant of 
the modulated amplifier^ the core should be made largerand include 
an QiT-QQPj to Compensate for the d-c magnetization current. 

As a Class B or Class C radio- frequency amplifier , the 849/549 
may be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING 
CONDITIONS. 

In Class B r-f service^ the plate voltage is unmodulated d.c. 
and the grid excitation is radio frequency modulated at audio fre- 
quency in one of the preceding stages. Tor this type of operation^ 
the plate dissipation should never be allowed to exceed 400 watts. 

Grid bios for. the RCA-849/549 as a Class B amplifier should be 
obtained from a battery or from a d-c generator. It should not be 
obtained from a high-resistance supply such as a grid-leak^ nor from 
a rectifier^ unless the latter has exceptionally good voltage regu- 
lation. For Class C (telegraph) service, grid bias may be obtained 
from a grid leak of about 50OO ohms^from a batteryj from a rectifier 
of good regulation^ or from a self— biasing resistor by-passed by a 
suitable condenser. The self-biasing method is especially desirable^ 
due to the fact that the grid bias is automatically regulated and 
that there is little chance of the plate current becoming dangerous- 
ly high regardless of whether the r-f grid excitation is applied or 
not. Since grid— bias values are not particularly critical^ correct 
circuit adjustment may be obtained with considerably different 
values. For Class C (telephone) service, fixed bias is recommended 
because it eliminates the problems of degeneration caused by a-c 
voltage variation developed across the biasing system. 

The d-c grid current should never exceed 125 mi 11 iamperes . The 
exact value will depend upon individual tubes and circuits. 

The 849/549 may be used at full ratings up to JOOC kilocycles 
(1CX3 me t ers ) . Although this tube is not constructed for operation 
at the higher frequencies and although other tube types are recom- 
mended for regular operation at such frequencies^ satisfactory oper- 
ation with reduced input has been obtained in experimental circuits 
at frequencies as high as 1500C kilocycles. When the 849/549 is 
operated at frequencies in excess of 3000 kc.^ the plate voltage and 
power input should be reduced so that at 1500O kc.^ the plate cur- 
rentj plate dissipation^ and d-c grid current should not exceed 50 
per cent of the maximum ratings. If more r-f power output is re- 
quired than can be obtained from a single 849/549^ two of these tubes 
may be used in parallel or in push-pull. See APPLICATION on type 
20J-A/503-A. 

CHARACTERISTICS CURVES 

The average plate characteristics (Fig.i ) are very useful for 
making calculations of the perfoimance of the RCA-849/549. The 
curves of Fig. 2 and Fig. 3 were derived from the average plate 
characteristics in order to present the same information in more con- 
venient foriii. This derivation was accomplished as follows: Different 
values of mean plate voltage and load resistance were chosen so that 
the plate input power with no signal was not allowed to exceed the 
moximuin value of 3C0 watts. Pure resistance plate loads as well as 
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sinusoidal grid swings whose amplitude was never sufficient to cause 
the 849/S49 to draw grid current^ were assumed. The values of grid 
bias and grid swing for maximum output were then determined. The 
percentage of second harmonic in the output was in all cases held 
below 5 per cent . 

For predicting the performance of the 849/549 as a Class A 
amplifier or modulatorj the curves of Figs. 2 and i3 are valuable 
They are particularlv useful when the tube is to be used as a Class 
A modulator to modulate the plate circuit of a Class C radio-frequen- 
cy amplifier. Such an amplifier can be adjusted so that, within 
limitSj the amplitude of the output and the average plate current 
are substantially proportional to the plate voltage. Thus^ over the 
range of modulation frequencies^ the Class C amplifier is equivalent 
to a pure resistance whoso value is equal to the plate voltage di- 
vided by the average d-c plate current. The Class A modulator can 
work directly (impedance coupled) into this load resistancej or 
transformer coupling can be employed to permit the modulator to work 
into its optimum load resistance^ so that the maximum audio- frequen- 
cy power can be obtained. Examples of both methods of coupling are 
given here to illustrate the use of the RCA-849,^549 Class C data. 
The following symbols are used: 

Mean plate voltage for 849/549 
Mean plate voltage for Class C amplifier 
Mean plate current for Class C amplifier 
Load resistance for 849/549 
E^-j-I^ ~ Equivalent resistance presented 
by Class C amplifier 

Peak G-c output voltage of 849/549 
Peak a-c input voltage of 849/549 
Negative grid voltage for 349/549 
Modulation factor 

CXitput transformer turns ratio^ total sec. /total prim; 

1. Impedance Coupling: 

(a) Assume: £^ ' 2500 voltsj E^ = 200C volts; and 1^ = lOO 
mi 1 1 iamperes . 

To Find: Z^^j and M. 

For optimum load on modulator^ Rj^ ~ (approx.) 

= = ^o''^o ~ 'OCX)/C.l = 2C0CX) ohms 

When R^ " 20000 ohms and E^, - 2500 volts^ then 

E = 1620 volts (from Fig. 2) 
Eg„ = i02 volts (from Fig. J) 
E^, = -107.5 volts (from Fig. J) 

M = E„„/E„ = = 0.61 

P"' ° 2000 

= 2500 voitsj = 2000 voltsj and M = l.Q. 

E_„j E and I„. 
gm-* c o 
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(b) Assume; 

To Find: 



E„„ = M X E„ = l.O X 2O0C = 2CXX volts, 
pm o 

When Epi^ = 200C volts ond t^^ - 25CX) volts^ then 

= 880OO ohms (from Fig. 2) 
Z^^ = 114 volts (from Fig. J) 
E^= -119.5 volts (from Tig. i) 
= Ej^/R^ = 3OOO/880CX) = 0.03J ampere (21 ma.) 



2> Transformer Coupling: 
(a) Assume: 



To Find: 



(b) Assume: 
To Find: 



Ejj = 2S0C volts; E^^ 
mill iamperes . 



JOOO volts; and I 



100 



E , E 
gm' c 



T and M. 



"o " ^o/^o ° 



30000 ohms. 

When E|^ = 2500 voltSj the maximum output occurs 



at R, = 10500 ohms (Fig. 2). 



When R, 



105C0 ohms and E^^ 



Ij 2500 volt Sj then 

1J20 volts (from Fig. 2) 
98 volts (from Tig. J) 



^pm 
^ m " 

Ej,= -10J.5 volts (from Fig. J) 
Rq/R^ = 50000/1O5CO = 1.69 
(t X Epm'/^o ~ ^1-69 X lJ2o)/J000 = C.744 



M = l.O. 
T and I^. 

The operating conditions and load resistance for 
the modulator are the same as in 2 (a). 




Ejj/Ep^ = 1000/1320 = 2.27. 

R]^ X T* = IOSCO (2.27)' = 54100 ohms. 

E /R = 5000/54100 = O.C55 ampere (55 ma.) 



RCA-8i(9/5i|9 CONNECTIONS 



Post A 

Post B 
Blade C 
Cap D 



Filament 
Filament 
Grid 
Plcte 



OUTLINE 
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OPERATION CHARACTERISTICS 
CLASS A OreRATION 



TYPE 849/549 
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852/552 



R-F Power Amplifier, Oscillator 



BCA-852y552 is 0 t hree— alect rode tube for use as an oscillator 
or a radio-frequency power amplifier in amateur transmit terSj par- 
ticularlY at frequencies above kc. It mov also be used as a 

Class B audio-frequency amplifier and modulator. Each electrode is 
supported on its own stem and has its leads brought out of the bulb 
through a separate sealj thus insuring high insulation and low intor- 
electrode capacities. 

CHARACTERISTICS 

FILAMENT VOLTA5E (A.C.) 
FILAMENT CURRENT 
AMPLIFICATION FACTOR 
SRID-PLATE CAPACITANCE 
GRID-FILAMENT CAPACITANCE 
PLATE- FILAMENT CAPACITANCE 
BULfi (For dimensions^ see page 4-3) 
BASE (For socket connect ions^ see page -43) 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
As A-F Power Amplifier and Modulator - Class B 



Volts 
Amperes 

vnf 



lO.O 
3.25 
12 
2.6 
1.9 
l.O 

GT-30 with arm 
Medium 4-Pin Metal Bayonet 



D-C PLATE VOLTAGE 

D^C PLATE CURRENT* 

PLATE DISSIPATION* 

TYPICAL OPERATION (2 tubes) : 
Filament Voltage (A.C.) 
E^C Plate Voltage 20OO 
Grid Voltage (approximate) -155 
Static Plate Current (per tube) 11 
Max. -Signal Plate Current (per tube) 90 



JOOO max. Volts 
lOO max. Milliamperea 
lOO raojc. Vat ts 



ID 
3000 
-2 50 
7 
60 

Load Resistance (plato-to-plate) 22O00 J6O0O 
Nominal Power Output (2 tubes) 220 160 



Volts 
Volts 
Volts 

Kill i amperes 
Milliamperea 
Ohms 
Wat ts 



As R-F Power Amplifier - Class B (Telephony) 

ICarrier Condittons; for use with a Hodulation Factor up to i.o) 



D-C PLATE VOLTAGE 




3000 


max. 


Volts 


D-C PLATE CURRENT 




65 


max. 


Mi 1 li amperes 


PLATE DISSIPATION 




lOO 


max. 


Watts 


R-F GRID CURRENT 




8.0 


max. 


Amperes 


TYPICAL OPERATION: 










Filament Voltage (A.C.) 




lO 




Volts 


D^C Plate Voltage 


2O0O 


3000 




Volts 


Grid Voltage (approximate) 


-155 


-250 




Volts 


D-C Plate Current 


60 


41 




Mi 11 iomperes 


Peak Power Output 


120 


160 




Watts 


Nominal Carrier Power Output 


30 


4C 




Watts 



* Averaged over an> ludlo-IreQuenc; c:icle. 
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As Plate-Modulated R-F PoMCr Anp) 


if ier - 


Class C fTelepKony) 


(Carrier Conditions; for use uiitk 


a Modulation Factor 


up to 1.0) 


D-C PLATE VOLTAGE 




2000 max. 


vol t s 


D-C PLATE CURRENT 




85 max. 


Mi 1 1 i amperes 


PLATE DISSIPATION 




67 max. 


Wat ts 


R-F GRID CURRENT 




8.0 max. 


Amp e r e s 


D-C GRID CURRENT 




40 max. 


Mi 1 1 iamperas 


TYPICAL OPERATION: 








filainent Voltage (A.C.) 




10 


Vol I 3 


D-C Plate Voltage 


150C 


?ooo 


vol lS 


Grid Voltage (approKiiuat© ) 


-400 


-SCO 


Vol t s 


D-C Plate Current 


70 


67 


Mini anipe res 


D-C Grid Current" 


30 


JO 


Mill iamperes 


Driving Power** 


20 


23 


Watts 


Nominal Power Output 


45 


75 


Watts 


As R-F Power Amplifier and Oscillator - Class C (Telegraphy) 


IKey Down Conditions) 








D-C PLATE VOLTAGE 




iOOO max. 


Volts 


D-C PLATE CURRENT 




ISO max. 


Mi 11 iamperes 


PLATE DISSIPATION 




100 max. 


Watts 


PLATE INPUT 




iSs max. 


Watts 


R-F GRID CURRENT • 




10 max. 


Amperes 


D-C GRID CURRENT 




40 max. 


Mi 11 iamperes 


TYPICAL OPERATION; 








Filament Voltage (A.C.) 




10 


Volts 


D-C Plate Voltage 


250C 


JOCO 


Volts 


Grid Voltage (approximate) 


-450 


-600 


Volts 


D-C Plate Current 


90 


85 


Mi 1 1 i amperes 


D-C Grid Current** 


15 


15 


Hill iamperes 


Driving Power** 


10 


12 


Watts 


Nominal Power Output 


115 


165 


Wat ts 



**SubJect to wide varlatloiw depending on the Inpedance of tbs l-oad circuit. 
High Impedance load circuits reauire nore grid current and drlvlsg power 
to obtain the desired output. Low lapedajice circuits need less grid cur- 
rent and driving power, bat plats circuit eltlclency Is sacrificed. Taa 
driving stage should liave a taoX circuit of good regulation and should be 
capable of delivering considerably more than the required driving power. 

INSTALLATION 

The vast pins or the tlCA-3GZ/B62 fit the standard four-contact socket. Tli* 
socKet should be installed so that the tut>e will operate in a vertical position. 
In order to adequately handle the large circulating current which flows at high 
Xrequencles. both stranded leads froB each arm ternloal should always be used. 

Thu pLate dissipation of the 832/^^2 (the difference hetueen input and out- 
put! sJiouLd nei/er exceed the maximuni value given under MAXMM RATIUGS and TfPICAL 
OPEMTIK CDWniOHS. This value Is indicated bj a dull red color on the plate 
when the power switches are opened inlth the tube operating In the darli. 

For addl tlonal Inf oruation on Installation of this type.refer to INSTALLATION 
on type 203-A/S03-A, 

Vtten a neui circuit is being tried out or when adjustments are bein£ made, the 
plate voltage skouLd te reduced tn order to prevent danage to the tube or associ- 
ated apparatus in case the circuit adjustments are incorrect. It is advis(^le to 
use a protect ive resistance 0/ about 10000 ohms in series U-ith the plate lead 
dtiriTig such adjustments. 
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The rated plate voltage oj this tube is high enough to be ex- 
ceedingly dangerous to the user. The greatest care should be taken 
when handling or adjusting circuits, especially those in which the 
plate tank coil and condenser are at the d-c plate potential . 

APPLICATION 

As a Class B modulator or audio-frequency amplifier , two 852/ 
552 '8 are used in a balanced circuity each tuba conducting only half 
the time. Tha d-c plate current should never exceed 100 milliaraperes 
per tube. Two tubeSj operating under the conditions shown for a 
20ClO-volt plate supplyj are capable of modulatfng 100 per cent an 
input of 440 watts. 

Tor Class B input transforiuer considerations^ rafer to APPLI- 
CATION on 20J-A/50J-A. 

The output trans j crmer should be so designed that the resist- 
ance load presented by the modulated Class C amplifier is reflected 
as a plate-to-plate load of 22000 ohms in the Class B stage for the 
2000-volt conditions. Since two RCA-852/552 ' s will modulate 440 
WQtts, a convenient Class C amplifier would be one operating at 2COO 
volts and 220 mi 11 i amperes . These conditions represent a resistance 
of app roximately 91 0O ohms. The ratio of the output transformer is 
then V 22000 -r 9100^ or 1.55 to 1^ step-down. The transformer should 
be designed with a core sufficiently large to avoid saturation ef- 
fectSj which would impair the quality of the output. If the second- 
ary is to carry the d-c plate current of the modulated amplifierj 
the core should be made larger and include on air-gapj to compensate 
for the d-c magnetization current. 

As a Class B and Class C radio-frequency amplifier , the RCA-852/ 
552 may be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING 
CONDITIONS. 

In Class B radio-frequency servicej the plate voltage is un- 
modulated d.c. and the grid excitation is radio frequency modulated 
at audio frequency in one of the preceding stages. For this type of 
operationj the plate dissipation should never be allowed to exceed 
100 watts. 

Grid bias for the 852/552 as a Class B r-f amplifier should be 
obtained from a battery or other d-c source of good regulation. It 
should not be obtained from a high— res i at once supply such as a grid- 
leakj nor from a rectifiefj unless the latter has exceptionally good 
voltage regulation. For Class C (telegraph) service, grid bias may 
be obtained from a grid leak of about lOCCO ohmsj from a botteryj 
from a rectifier of good regulationj or from a self-biasing resistor 
(preferably variable) by-passed with a suitable condenser. The self- 
biasing method is especiollv desirablejdue to the fact that the grid 
bias is automatically regulated and that there is little chance of 
the plate current becoming dangerously high regardless of whether 
the r-f grid ejicitotion is applied or not. When the grid-leak method 
of obtaining grid bios is usedj bias is on the tube only when r-f 
grid excitation is applied. For this reasoHj one of the other 
methods of obtaining grid bias is generally to be preferred. Since 

-42- 



grid bias values are not particularly critical j correct circuit ad- 
justment may be obtained with widely different values. Tor Class C 
(telephone} service, fixed bias is recommended because it eliminates 
the problems of degeneration caused by a-c voltage variation de- 
veloped across the biasing system. 

The d-c grtd current should never exceed 40 mi 1 1 iamperes . The 
exact value will vary with individual tubes and circuits. 

The 852/552 may be used at full ratings as high as JOOOO kc. At 
higher frequencieSj the d-c input power should be decreased. The 
tabulation below shows the maximum plate- voltage values to be used 
at frequencies between 60 and ISO mc. (5 to 2 meters). 

FREQUENCY 

PLATE VOLTAGE (Max. ) 

Class B Telephony 
Class C Telegraphy 
Class C Telephony 

If more r-f power output is required than can be obtained from 
a single S52/552j two of these tubes may be used either in parallel 
or in puah-pull. See APPLICATIOU on type 20J-A/50J-A for additional 
inf ormat ion. 



6C 


9C 


120 


150 


Megacycles 


2400 


19CX3 


ISCO 


120C 


Volts 


2400 


1900 


1500 


1200 


Volts 


1600 


IJOO 


ICCO 


800 


Volts 



AVERAGE PLATE CHARACTERISTICS 




200O a400 2*00 3200 
m.ATC VOLTS 




Overall Dimensions 

A ■= 2-1/16" max. 
B- 4-1/4" max. 
C = 1-7/8" max. 
D ■= 8-J/4" max. 
E = Sr id Lead 
r = Plate Lead 



Tube Symbol and Top View 
of Socket Connections. 
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860/560 

Screen Grid R-F Power Amplifier 

The RCA-860/560 is a screen grid tube for use primarily as a 
radio-f requency power amplifierj particularly at frequencies greater 
than 5CCO kc. The grid^ plate and screen are supported on separate 
stems 30 that their leads are brought out of the bulb through sepa- 
rate sealsj thus insuring high insulation and low interelectrode 
capacities. Neutralization to prevent feedback and self-oscillation 
is generally unnecessary when this tube is used in adequately shield- 
ed circuits. 

CHARACTERISTICS 

FILAMENT VOLT/GE (A.C. ) lO.O 

FILAMENT CURRENT J. 25 

AMPLIFICATION FACTOR (approximate) 200 
MUTUAL CONDUCTANCE (For plate cur. of SO ma.) 1100 

GRID- PLATE CAPACITANCE 0.08 max. 

INPUT CAPACITANCE 7.75 

OUTPUT CAPACITANCE 7.5 

BULB (For dimensions^ see poge 48) GT-JO with arm 
BASE (For socket connect ion^ see page 48) Medium 4-Pin Metal Bayonet 

HAXiHUH RATINGS and TYPICAL OPERATING CONDITIONS 

As R-F Power Amplifier - Class B (Telephony) 

(Carrier Conditions; /or use uith a Modulation Factor up to i.o) 



Volts 
Amperes 

Micromhos 
(lUf 



D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
R-F GRID CURRENT 
TYPICAL OPERATION: 



JOOO max. Volts 

85 max. Milliampere 

ICO max. Watts 

10 max. Watts 

3 max. Amperes 



Filament Voltage (A.C.) 




iO 


Volts 


D-C Plate Voltage 


20OO 


1000 


Volts 


D-C Screen Voltage (approximate) 


ICO 


lOO 


Volts 


Grid Voltage (approximate) 


-50 


-so 


Volts 


D-C Plate Current 


6C 


4i 


Mi 11 iamperes 


Peak Power Output 


120 


16C 


Hltts 


Nominal Carrier Power Output 


30 


40 


Watts 



As Plate-Modulated R-F Power Amplifier - Class C (Telephony) 

ICarrier Conditions; Jor use uith a Modulation Factor up to i.o) 

D-C PLATE VOLTAGE 2000 max. Volts 

D-C PLATE CURRENT 85 nax. Mi 11 iamperes 

PLATE DISSIPATION 67 max. 

SCREEN DISSIPATION 
R-F GRID CURRENT 

D-C GRID CURRENT 40 raox. 

TYPICAL OPERATION: 
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Watts 
6. 7 viax. Watts 
8 max. Amperes 



Milliamperes 



Filament Voltage (A.C. ) 






lO 


Volts 


Du.C Plate Voltage 


1500 


1800 


2O0O 


Volts 


Screen Volt oge (approximat e ) 


JOO 


JOO 


JOO 


Volts 


Grid Voltage (appr ox imat a ) 


-225 


-225 


-225 


Volts 


D-C Plate Current 


70 


67 


67 


Mi 11 iamperes 


D_C Grid Current* 


JO 


JO 


JO 


Mill iamperes 


Driving Power* 


15 


15 


15 


Watts 


Koninal Power Output 


45 


60 


75 


Watts 



As R-F Power Amplifier and Oscillator 

(Ke^ Down Conditions ) 

D-C PLATE VOLTAGE 

D-C PLATE CURRENT 

PLATE DISSIPATION 

SCREEN DISSIPATION 

PLATE INPUT 

R-F GRID CURRENT 

D-C GRID CURRENT 

TYPICAL OPERATION: 

Filament Voltage (A.C.) 
O-C Plato Voltage 1500 2000 
Screen Voltage(approx.) JCO JOO 
Grid Voltage(approx. ) -150 -150 
D^C Plate Current <K> 90 

D-C Grid Current* 15 15 

Driving Power* 7 7 

Nominal Power Output 60 lOO 



Class C (Telegraphy) 



3000 max. Volts 

150 max. Milliamperes 

100 max. Watts 

lO max. Watts 

JOO max. Watts 

lO max. Amperes 

40 max. Mi 11 iamperes 



3 500 
JOO 
-150 
90 
15 
7 

1J5 



lO 
JOOO 
JOO 
-150 
85 
15 
7 

165 



Volts 
Volts 
Volts 
Volts 

Mill iamperes 
Mi 11 i amperes 
Wat ts 
Wat ts 



* Subject to wide varlatloii& depending on the lapedaac« of tbe Icdd circuit. High 
Inpedaace load circuits require acre grid current and driving power to obtala 
ttie desired output. Lo« inpedance circuits need less grid current and driving 
power, but plate circuit elflclency la s<>crlfic«d. Tba driving stage sbould 
cave a tank circuit ot good regulatloo and sbould be capable or dsllverlng et)Br 
slderably more than the required driving power. 

iltSTALLATION 

The base pins of the RCA_860/550 fit the standard four-contact 
socket. The socket should be installed so that the tube will operate 
in a vertical position. In order to adequately handle the large 
circulating current which flows at high frequenciesj both stranded 
leads from each arm terminal should always be used. 

The bulb of this tube becomes very hot during continuous oper- 
ation. Free circulation of air should therefore be provided. The 
installation of all wires and connections should be made to allow at 
least several inches of free space around the tube in order to avoid 
trouble from peak voltage effects. 

For Jilament cart and operation, refer to INSTALLATION on type 
203-A/503-A, 



For piate circuit considerations , refer to INSTALLATION on type 
203-A/50J-A. 

For plate dissipation, refer to INSTALLATION on type 852/552. 
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The screen voltate for this tube may be obtained either trom a 
separate source or from the plate supply through a series resistance. 
In the case of the latter methodj the resistance should be chosen to 
reduce the high-voltage supply to approximately iCO volts at the 
screen. The screen should never be allowed to attain a temperature 
Coiresponding to more then a dull red color (approximately 10 watts 
dissipation). The following tabulation gives the minimum values of 
resistance (ohms) for various supply voltages. 

SUPPLY VOLTS 1000 150O 2000 250O JOOO 

SERIES RESISTOR (ohms) 250OO 6OO0O lOOCOO 160000 225000 

The resistance method for obtaining screen voltage is generally 
lo be preferred since it serves to maintain the proper screen cur- 
rent. With this method^ howeverj it is important that the high-volt- 
age-supply switch be opened before the filament circuit is opened; 
otherwisej full supply voltage will be placed on the screen. If the 
screen voltage is obtained from a separate source^ or from a poten- 
tiometer j plate and screen voltage should be applied slmultaneousl y 
in order not to exceed the screen dissipation rating of IC watts. 

The common negative plate and screen lead of the RCA-860/560 
should be provided with a protective device to prevent the tube from 
drawing excessive plate and screen current. This device should prefer- 
ably remove the high-voltage supply when the d-c plate current and 
d-c screen current reach a value 50 per cent greater than normal. 

Adequate shielding and isolation of the input and output cir- 
cuits is necessary if optimum results are to be obtained. The im- 
pedance between the screen and filament must be kept as low as possi-* 
ble by the use of a by-pass condenser. This condenser should have a 
voltage break-down rating high enough to withstand the full plate 
voltage of the tube. The capacity value will depend upon circuit 
design. See APPLICATION. 

Vhen a new tirgvit ts being tried out or uken adjustments are 
being made, the pLate voltage should be reduced in order to prevent 
damage lo the tube or associated apparatus in case the circuit ad- 
justments are incorrect. It is advisable to use a protective re~ 
sistance of about loooo ohms in series with the plate lead during 
such adjustments . 

The rated plate voltage o/ this tube is high enough to be ex- 
ceedingly dangerous to the user . The greatest care should be taken 
when handling or adjusting circuits, especially those tn uhich the 
plate tank coil and condenser are at the d-c plate potential . 

APPLICATION 

As a Class B and Class C radto-Jrequency amplifier , the RCA- 
860/560 may be used as shown under MAXIMUM RATIJ)GS and OPERATIJIG 
CONDITIONS. 

In Class B radio-frequency service, the plate voltage is un- 
modulated d.c. and the grid excitation is radio frequency modulated 



-46- 



at audio frequency in one of the preceding stages. Tor this t Ype oi 
opeiationj the plate dissipatioii should never be allowed to exceed 
lOO watts. 

Grid Has for the 860/560 as a Class B r-f amplifier should be 
obtained from a battery or other d-c source of good regulation. It 
should not be obtained from a high-resistance supply such as a grid- 
leakj nor from a rectifierj unless the latter has exceptionally good 
voltage regulation. For Class C (telegraph) service, grid bias may 
be obtained from a grid leak of about lOOOO ohmSj from a hatterVj 
from a rectifier of good regulation^ or from a self-biasing resistor 
(preferably variable) by-passed with a suitable condenser. The self- 
biasing method is especially desirablejdue to the fact that the grid 
bias is outomat ically regulated and that there is little chance of 
the plate current becoming dangerously high regardless of whether 
the r-f grid excitation is applied or not. When the grid-leak method 
of obtaining grid bias is usedj bias is on the tube only uhen r~f 
grid excitation is applied. Since grid bias values are not parti- 
cularly criticalj correct circuit adjustment may be obtained with 
widely different values. For Class C (telephone) service, fixed 
bias is recommended because it eliminates the problems of degener- 
ation caused by a-c voltage variation developed across the biasing 
system. 

The i-c grid current should not exceed 40 mil 1 iamperes . The 
exact value will vary with individual tubes. 

RCA-860/560 may be operated at full input at frequencies up to 
30 megacycles (10 meters). The tube may be used at frequencies as 
high as 40 megacycles (7.6 meters) with reduced input. Whan the 860/ 
560 is operated at frequencies in excess of JO mc^the plate voltage^ 
and input power should be reduced as the frequency is raissdjSo that 
at 40 mc. these values will be approxinotely 2C per cent less than 
the lower frequency rating. At 40 nc. ^ the d-c grid current should 
not exceed SO per cent of the naxiiaun rating. 

If more r-f power output is required than can be obtained from 
a single 660/560^ two of these tubes may be 'used either in parallel 
or in push-pull. For additional information see APPLICATION on RC^ 
203-A/50J-A. 

As a plate-modulated anpLif ler, the 660/560 is capable of being 
modulated lOO per cent. Best results can usually be obtained by 
using a separate Source of screen voltage of about one-sixth of the 
plate voltage. The screen voltage should be modulated with the plate 
voltage so that the percentage changes in both voltages are approxi- 
mately equal. The series-resistance method for supplying the screen 
voltage to the modulated tube may also be used^ provided the screen 
by-pass condenser is not larger than 0. 1 )if , approximately. Values 
smaller than this may result in excessive feed-back from plate to 
grid. The best value of ser iee-res istance^ by-pass condenser and 
general operating adjustments will depend on the general transmitter 
design including the frequency or wavelength to be used and the 
fidelity required of the output signal. 

As an oscillator, the screen of the 660/560 should be connected 
the same as in amplifier operation. 
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AVERAGE PLATE CHARACTERISTICS 







Ec,=*25 


TYPE 


860/560 
0 VOLTS O.C. 
N VOLTS =100 
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PLATE VOLTS 




Overall Dimensions 



A= J. 
B= 4 
C 
D 
E 
F 



1/16" max. 
4-1/4" max. 
1-7/8" max. 
8-3/4" max. 
Grid Lead 
Plata Leod 



Tube Syabol and Top View 

of 

Socket Connect ions 




R-F AMPLIFIER OR R-F DOUBLER 

TYPE fta5/5fl5 




INDUCTIVELY OR 
CAPACITIVELY 
COUPLED TO NCXT 
STAGE 



C = .001 C-OW VOLTAGE) 
C|= 150 p^i-f fVARIABLE] 
C2=.000l Llf (low VOLTAGE) 
C3=.02 )Xf (1000 VOLT) L 
C4=.002Llf (1000 VOLT) L 
C3=.0I (LOW VOLTAGE) 
C«=.0OI ilf 

NOTEtOBOUNO CONNECTIONS MADE TO SHIELD 



e 

7.5 V. A.C. B+ 
INDIVIDUAL FIL. 
WINDING 

H = 50 OHMS, CENTEfi- TAPPED 
Rl=2000 OHMS, MAX. (25 WATT) 
R2= SEE APPLICATION ON B6V5e5 
L =H-F CHOKE, EFFECTIVE AT FREQUCNCT USED 
L|=SEE TYPE aoo, TABLE OF FIG. I 
X = KEY 
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865/565 



Screen Grid R-F Power Amplifier 

RCA-86S/S6S is o screen grid transmitting tub* designed primari- 
ly for use as a powei amplifier at radio fratjuencies greater than 
3000 kc. It is particularly useful as an r-f buffer amplifiar and 
i-i doublar. Neutralization to prevent feed-back and self-oscil- 
lation is geneiallv unnecessaiy when the tube is used in adequately 
shielded circuits. 

CHARACTERISTICS 

FILAMENT VOLTASE (A.C. ) 
FILAMENT CURRENT 

AMPLIFICATION rACTOF (approximate) 
MUTUAL CCNDUCTANCECFor plate cur. of 18 ma.) 
GRID- PLATE CAPACITANCE 
INPUT CAPACITANCE 
OUTPUT CAPACITANCE 
SULB (For dimensions^ see page 52) 
CAP 

SASE (For soc)iet connect ions^^see ppoe 52} 

HAXIHUH RATINGS and TYPICAL OPERATING CONDITIONS 
As R-F Power Amplifier - Class B (Telephony) 

/Carrier Coiidittons; for use utth a Modulation Factor up to l.of 



7.5 


Volts 


2.0 


Amperes 


150 




750 


Micromhos 


O.IO max. 


Hjif 


8.S 


vpf 


8.5 





3-17 
Small Metal 
Medi\un 4-Pin Bavonet 



b-C PLATE VOLTAGE 




7SO 


max. 


Vol t s 


D-C PLATE CURRENT 




30 


tuax. 


Mi 11 iamperes 


PLATE DISSIPATION 




15 


max. 


Watts 


SCREEN DISSIPATION 




3 


max. 


Watts 


R-F GRID CURRENT 




4 


aax. 


Amperes 


TYPICAL OPERATION: 










Filament Voltage (A.C.) 




7.6 




Volts 


D-C Plate Voltage 


SOO 


7 SO 




Volts 


D-C Screen Voltage (approximate) 


125 


125 




Volts 


Grid Voltage (approximate) 


-JO 


-JO 




Volts 


D-C Plate Current 


X> 


22 




Mill iamperes 


PeaSt Power Output 


12 


18 




Vatts 


Nominal Carrier Power Output 


J 


4.5 




Watts 



As Plate-Hodulated R-F Power Amplifier - Class C (Telephony) 

(Carrier Ccnditions, /or use utth a Modulation Factor up to i.o) 



D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
R-F GRID CURRENT 
D-C GRID CURRENT 
TYPICAL OPERATION: 



5CX> »ax. Volts 

60 max. Milliomperes 

lO max. Watts 
2. max. Watts 
4 max. Amperes 

15 BOX. Milliomperes 



Filament Voltage (A.C.) 




7,6 


Volts 


D-C Plate Voltage 


J75 


SOO 


Volts 


D-C Screen Voltage (approximate) 


125 


115 


Volts 


Grid Voltage (approximate) 


-120 


-IJO 


Volts 


D-C Plate Current 


SO 


40 


Milllonperes 
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D-C Grid Current* 






11 


9 


Mil 1 iamperss 


Dr i V i n fT Pa wo t * 








2 . 5 


Wat ts 


Nominal Power Output 






8.5 


lO 


Watts 


As R-F Power Amplifier and Oscillator 


- Class C (Telegraphy) 


(Key Down Conditions) 












D-C PLATE VOLTAGE 








750 max. 


Volts 


EuC PLATE CURRENT 








60 max. 


M i 1 1 i ainpe res 


PLATE DISSIPATION 








15 max. 


Watts 


SCREEN DISSIPATION 








5 max. 


Watts 


R-F GRID CURREKT 








5 max. 


Amperes 


D-C GRID CURRENT 








15 max. 


Mi 1 1 iampares 


TYPICAL OPERATION: 












Tilament Voltage (A.C. 


) 






7.5 


Volts 


D-C Plate Voltage 


J7S 


500 


625 


750 


Volts 


D-C Screen Voltage 












(approximate ) 


125 


125 


125 


125 


Volts 


Grid Vol taye (approx . ) 


-80 


-BO 


-80 


-80 


Volts 


D-C Plate Current 


55 


50 


45 


40 


Mi 11 iamperes 


D-C Grid Current* 


11 


9 


6 


5.5 


Mill iamperes 


Driving Power* 


J. 5 


2.0 


1.2 


l.O 


Watts 


Nominal Power Output 


8.5 


lO 


14 


16 


Watts 



* Subject to Hide variations depending oo the Impedance of tbe load circuit. Hlgli 
Inpedance load circuits require more grid current and drlvug power to obtain 
Che desired output. Low impedance circuits need less grid current and driving 
SOMer. but sacrifice plate circuit efriclenc^'. The driving stage should bave a 
tann circuit with good regulation and should be capable oi delivering consider- 
ably more than the required driving power. 

INSTALLATIOM 

The base pins of the 8CA-865/565 fit the standard four-contact 
socket. The socket should be installed to hold the tube in a verti- 
cal position. The plate lead of the tut>e is brought out at the top 
of the bulb to a metal cap. 

A flexible lead should be used to make connect ion to the pLate 
cap so that normal expansion vili not place a strain on the glass at 
the base oj the cap. Likewise, the cap should not be made to support 
coils, condensers, chokes, etc. Under no circumstances should any- 
thing be soldered to the cap, as the heat may crack the glass seal. 

The bulb of this tube becomes very hot during continuous oper- 
ation. Free circulation of air should therefore be provided. 

For filament care and operation, refer to INSTALLATION on RCA- 

841. 

For grid and plate return connections, refer to INSTALLATION on 
the RCA- 841. 

For plate dissipation and plate circuit considerat ions , refer 
to INSTALLATION on RCA- 841. 

The screen voltage for this tube may be obtained either from o 
separate source or from the plate supply through a series resistance. 
In the case of the latter method^ the resistance should be chosen to 
reduce the high-voltage supply to 125 volts at the screen under 
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rated plate load. The followins tabulation gives the mintnuni values 
oi screen resistance (ohms) for various supply voltages. 

SUPPLY VOLTS 2 5C 375 5C30 6 2 5 7SC 

9ESIES RESISTOR (ohms) 5CO0 12000 20000 32000 45000 

The resistance method for obtaihing screen voltage is generally 
to be preferred since it serves to maintain the proper screen cur- 
rent. With this methodj howeverj it is important that the high volt- 
age supply switch be opened before the filament circuit is opened; 
otherwise^ full Supply voltage will, be placed on the screen. If tha 
screen voltage is obtained from a separate sourcej or from a potenti- 
ometerj plate and screen voltage should be applied simultaneously in 
order not to exceed the screen dissipation rating of 3 watts. 

Adequate shielding and isolation of the input and output cir- 
cuits ie necessary if maximum stability and gain per stage is to be 
obtained. The impedance between the screen and filament must be 
iLept as low as possible by the use of a by-pass condenser. This con- 
denser should have a voltage break-down rating high enough to with- 
stand the full plate voltage of the tube. The capacity value of the 
condenser will depend upon circuit design. See APPLICATION. 

Vhen a new circuit is tried out or lohen adjustments are made 
the -plate voltage should be reduced m order to prevent damage to 
the tube or associated apparatus in case the circuit adjustments are 
mcorr ect. It is advisable to use a protective resistance of about 
Sooo ohms m series uiih the plate lead during such adjustments. 

APPLICATION 

As a Class B ond Class C radio- frequency amplifier , the 865/565 
should be operated as shown under MAXIMUM RATINGS and TYPICAL OPER- 
ATING CONDITIONS. 

In Class B radio-frequency service^ the plate voltage is un- 
modulated and the grid excitation is radio frequency modulated at 
audio frequency in one of the preceding stages. For this type of 
operation^ the plate dissipation should never be allowed to exceed 
15 watts. 

Grid bias for this tube as a Class B r-f amplifier should be ob- 
tained from a battery or other d-c source of good voltage regulation. 
It should not be obtained from a high-resistance supply such as a 
grid-leakj nor from a rectifierj unless the latter has exceptionally 
good iroltage regulation. For Class C (telegraph) service, grid bias 
may be obtained from a grid leak of about 1CXXX> ohmSj from a battery^ 
from a rectifier of good regulatiohj or from a self-biasing resistor 
(preferably variable) by-passed by a suitable condenser. The self- 
biasing method is especially desirable^ due to the fact that the 
grid bias is automatically regulated and that there is little chance 
of the plate current becoming dangerously high regardless of whether 
the r— f grid excitation is applied or not. In this case when the 
grid-leak method of obtaining grid bios is used, bias is on the tube 
only y/hen r-f grid excitation is applied. For this reason^ one of 
the other methods of obtaining grid bias is generally to be preferred. 
Since grid bios values are not particularly criticalj correct cir- 
cuit adjustment may be obtained with widely different values. For 
Class C ttelepkonel service, fixed Lias is recommended because it 
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eliminates the problems of degeneration caused bv o-c voltage varia- 
tion developed across the biasing system. 

The d-c grid current of the RCA-865/565 must never be greater 
than 15 mi 11 iomperes. The exact value will vary with individual tubes. 

RCA-865/565 may bo operated ot full input Qt frequencies as 
high as 15000 (20 meters) kilocycles. At higher frequencies the 
plate voltage^ r-f grid current and input power should be reduced. 

If more r-f power output is required than can be obtained from 
a single 865/565^ two of these tubes may be used either in parallel 
or in push-pull. For additional information see APPLICATION on RCA- 
20i-A/50J-A. 

As a plate-modulated amplifierj the 865/565 is capable of being 
modulated 100 per cent. Best results can usually be obtained by 
using a separate source of screen voltage of approximately 125 volts 
The screen voltage should be simultaneously modulated with the plate 
voltage so that the percentage changes in both voltages are approxi- 
mately equal. The series-resistance method for supplying the screen 
voltage to the modulated tube may also be usedj provided the screen 
by-pass condenser is not larger than 0.02 jif^ approximately. Values 
smaller than this may result in excessive feed-back from plate to 
grid. The best value of series resistance^ by-pass condenser^ and 
general operating adjustments will depend on the generol transmitter 
design including the frequency or wavelength to be used and the 
fidelity required of the output signal* 

As an oscillator, the 865/56S should be connected the same as 
in an amplifier circuit. 

AVERAGE PLATE CHARiCTEHlSTtCS 



Cfs7.5 VIX.T3 D.C. 
,5 _ SCACCN «LT»aia5, 




PLATE-METAL CAP TOP-*-^ ( 



866-A 



Half-Wave Mercury-Vapor Rectifier 

RCA-866-A i8 Q hal f-wavSj mercury-vapor rectifier tube of the 
hot-cathode type. It is intended for use in high-voltage rectifying 
devices designed to supply d— c power of uniform voltage. In single- 
phase circuitSj full-wave rectification is accomplished by using two 
or four 866-A's. 

CHARACTERISTICS 

FILAMENT VOLTASE (A.C.) 
FILAMENT CURRENT 
PEAK INVERSE VOLTAGE: 

Ambient temp, range 15° ^ 50°C near base* 

Ambient temp, range 15° - 60°C near base** 
PEAK PLATE CURRENT 
TUBE VOLTAGE DROP 

BULB (For dimensions^ see page 56) 
CAP (0.5" diameter^ 0.5" length) 
BASE (For socket connect ionsj see page 56) 
* Supply treijuency up to ISO cycles. 
** Supply trai)u«ncjr up to 1000 cycles. 

INSTALLATION 

The base pins of the 866-A fit the standard four-contact socket 
which should be installed to hold the tube in a vertical position 
with the base down. Base pins «1 and tA, until recentlYj have been 
connected together inside the base; likewisej pins #2 and «3. The 
connecting of filament pins fi and *4 to pins *1 and #2 is being dis- 
continued. Only Q socket making very good filament contact and 
capable of carrying 5 amperes continuously should be used with the 
866- A. 

The bulb becomes hot during' continuous operation. Sufficient 
ventilation should he provided to prevent overheating. For oper- 
ating temperatures^ refer to CHARACTERISTICS. When operated under 
loadj the tube has a characteristic blue glow. In service the bulb 
will eventually darken. This blackening is normal and is not on 
indication of the end of tube life. 

The coated filament is intended for a-c operation from a second- 
ary winding of a power transformer. This windingj provided with a 
center-tap or center-tap resistorj should supply at the socket 
terminals the rated voltage of 2.5 volts under operating conditions. 
All connections in the filament circuit should be of low resistance 
and of adequate current-carrying capacity. Less than the recommended 
filament voltage may cause a high voltage drop with consequent boni- 
bardment of the filament and eventual loss of emission. The filament 
at the 866-A ia partially shielded from t he plate to permit operation 
from a power supply having a frequency as high as ICXX; cycles. 



2.5 Volts 
5.0 Amperes 

10003 max. Volts 
5000 max. Volts 
0.6 max. Ampere 
lOo^rox. Volts 
3-19 
Medium Metal 
Medium 4-Pin Bayonet 



The filament oj the 866-A saouid be aLioued to cone up to oper- 
ating teoiperature before the plate voltage is applied. Tor average 
conditions^ the delay should be approxitiatelY JO seconds for the 
stated temperature under CHARACTERISTICS. If there is ani evidence 
of arc-bacli in the tube^ the time delay should be increased. In 
radio transmitters during "standby" periods^ the filament should be 
kept at its rated voltage to avoid delay in "'coming back." 



Caution should be observed when tueasunng filament voltage be- 
caiiSe the filament inindtng is at high potential . 



When an 856-A is first placed in service^ its filament should 
be operated at normal voltage for approximately JO minutes without 
plate voltage in order to distribute the mercury properly. This pro- 
cedure need not be repeated unless^ during subsequent handling^ ttie 
mercury is spattered onto the filament and plate. 



Shields and r-f fitter circuits should be provided for the 
866-A if it is subjected to extraneous high-voltage or high-fre- 
quency fields when in operation. These fields tend to produce break—, 
down effects in mercury vapor and are detrimental to tube life and 
performance. External shielding is employed when the tube is in 
proximity to high-voltage fields. B-f filters are employed to pre- 
vent damage caused by radio- frequency currents which might otherwise 
be fed back into the rectifier tubes. 



APPLICATION 

As a single-phase or multiphase rectifier , the 866-A should be 
operated under conditions such that the maximum rated values under 
CHARACTERISTICS are not exceeded. Maximum Peak Inverse Voltage* and 
Maximum Peak Plate Current" are the fundamental limitations in the 
operation of this tube. 



Filter circuits of either the condenser-input or the choke- 
input type may be employed If the condenser— input type of filter 

* Maximuru peak inverse voltage is the highest ;edK voltage that a rectifier tube 
can sarely stand in the direction opposite to that Id which U Is designed to 
pass current. It Is the sale arc-back limit with the tube operating within 
tlie specified temperature range. The relations between the feaX Inverse volt- 
age, the d-c voltage, and the RMS value ol a-c voltage, depend largely upon 
the ludlvidual characteristics or the rectifier circuit aniS the power supply 
The presence of line surges, keying surges, or any other translsnt or wave form 
distortion may raise the actual peak voltage to a value which is higher Chan 
that calculated from sine wave voltages. HaxlmuiB rating of the tube always 
refers to the actual Inverse voltage and not to calculated values, A cathode- 
ray oscillograph or a spark gap connected across the tube Is useful In deter- 
mining the actual peak Inverse voltage. In single-phase, full-wave clrcultSi 
where no condenser Is used across the output, the peak inverse voltage oa a 
rectifier tube for sine-wave conditions Is approxluately 1.4 tlses the RtlS 
value of the plate voltage applUd to Che tube. In polyphase circuits, the 
peak Inverse voltage aust be determined vectorlally. In single-phase, half-wave 
circuits using condenser input-to-f liter connections, the peak inverse voltage 
may be as high as £.8 tines the RMS value of the applied voltage. 

**>(aximm peak plate current is the highest peak current that a rectifier tube 
can safely stand in the direction In which It Is designed to pass current. If 
a large choke Is used in the filter circuit next to the rectifier tubes, the 
peak plate current is not much greater than the load current, but It a large 
condenser is used In the filter next to the rectifier tube, the peak current 
Is often as much as four tines the load current. In order to determine accu- 
rately the peak current In any circuit, the best procedure usually Is to measure 
It with a form of peak meter or to use an oscillograph. 
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is usedj special consideration must be givan to the instantaneous 
peak value of the o-c input voltage (sea Maximum Peak Inveraa Volt- 
age) which is about 1.4 times the RMS value as measured with an a-c 
voltmeter. It is important j therefore^- that the filter condensers 
(especiallY the input condenser) have a sufficiently high breakdown 
rating to withstand this instantaneous peak value. With the con- 
denser-input type of filter^ the peak plate current of the tube is 
conaiderablv higher than the load current. When choke input to the 
filter is usedj the peak plate current is considerably reduced. This 
type of circuit is preferable from the standpoint of obtaining the 
maximum continuous d-c output current from the 866-A under the moat 
favorable conditions. 

Table H gives empirical values of choke inductance (L) and con- 
denser capacity (C) for choke-input-to^f ilter circuits which will 
keep the peak plate current below the recommended maximum^ provided 
the overage d-c load current for any installation does not exceed 
the maximum load current figures given in the table. Values of (L) 
and (C) are based on a 60 cycle a— c voltage supply. It is important 
that a good quality input choke be used so that its inductance will 
not drop below the required minimum value under full load— current 
condi t ions. 

The capacitance (C) given in the table is small enough to pre- 
vent excessive surges when power is first applied to the circuity 
and yet large enough to give adequate filtering. If the inductance 
(L) is increased^ it is permissible to increase the capacitance in 
the same proportion. In a two-section filter with two inductances ot 
unequal value^ the larger inductance should be placed next to the 
rectifier tubes. With such an arrangement^ the maximum vCilue of 
each capacitance should be determined on the basis of the value of 
the inductance preceding it. 

The first three circuits (Figs. 4j 5j 6) of Table II will give a 
ripple voltage of less than S% when used with a two-section filter 
having a minimum of inductance and the corresponding maximum of 
capacitance. Tor most purposes^ this is adequate filtering. Simi- 
lorlyj the next two circuits (Figs. 7^ 8) will give a ripple voltage 
of less than 1%. The last set of conditions in the table applies to 
a s ingle-phase^ full-wave system using two tubes with condenser 
input to the filter. It will be noted thot the moximum d-c output 
voltage available at the filter is 25% higher than for the choke- 
input system (Fig. 4); but the permissible d-c load current is 45« 
less. Similarly^ these same percentages will hold for the single- 
phase^ full-wave system using four tubes (Fig. 5). 

For any of these circuits^ better filtering may be obtained 
with inductances larger than the minimum given in the table. For 
these larger inductances^ the corresponding capacitances may be in- 
creased by the same percent as the inductances to give still better 
results. For example^ with a IOCS increase in the inductance (L) 
next to the rectifier tubes^ the d-c load current may be increased 
by SOS. A 2CO* increase permits an increase of 67% in load current 
The use of additional sections in the fiZterj of course^ is another 
way of obtaining greater smoothing. 
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TABLE JL 











CHOKE INPUT 










MAX. D-C 


ONE-SECTION FILTER 


MAX. D-C 




A^C 


INPUT VOLTS 


OUTPUT 


MI N . 


MAY rv~ikl 


LOAD 


I- 1 pL U 1 1 




( RMS) 


VOLTS 


CHOKE 


DENSER 


CURRENT 


VOtfH rugs DUJ 






TO 


(L) 


(C) 


AMPERES 






r I LTEr 


HENRYS 


pf 




SIWSLB-PHASE 


3535 


max. per tube 


3iaD 


13.3 


0.75 


0.3 


FUIir-WAVE 


3000 


per tube 


2700 


11.3 


0. 68 


0.3 


f2 Tubes-Fiff. 4 ) 


2000 


per tube 


18CX3 


7,5 


1.3 


0.3 




1500 


per tube 


1350 


5.6 


1.7 


0.3 


SINC3LE-PHASB 


7070 


max. total 


6360 


26.6 


0. 37 


0.3 


PUIilr-WAVE 


6000 


total 


5400 


22.6 


0,44 


0.3 


f4 Tiibes— Fiff. 5 ) 


5000 


total 


4500 


IS. 8 


0.53 


0.3 


4000 


total 


3600 


15.0 


0,66 


0.3 


THREE-PHASE 


4080 


rnax. per leg 


4780 


5.0 


0.8 


0.3 


HAU'-WAVE 


30C0 


per leg 


3510 


3.6 


1.2 


0,3 


(3 Tiibee-Pig. 6) 


2000 


per leg 


£340 


2.4 


1.8 


0.3 


1500 


per leg 


1755 


1.8 


2.4 


0,3 


THREE-PKA3E 


4080 


mar. per leg 


4780 


2.5 


0.4 


1.2 


PARALLEL 


3000 


per leg 


3510 


1.8 


0.6 


1.2 


DOUBLE T 


2000 


per leg 


2340 


1.2 


0.9 


l.Z 


(6 Tubes-Fig. T) 


1500 


per leg 


1755 


0.9 


1.2 


1.2 


THRES-PHASE 


4080 


max. per leg 


0670 


3.1 


0.3 


0,6 


FULL-WAVE 


3000 


per leg 


70Z0 


2»3 


0.4 


0.6 


(6 Tubes-Pig, 8 ) 


2000 


per leg 


4680 


1.5 


o!7 


0.6 


1500 


per leg 


3510 


1.1 


0.9 


0.6 


3INGI£-PhAfiK 


3535 


max. per tube 


3950 






0.185 


PULL-WAVE 


3000 


per tube 


3390 






0,166 


(2 Tubes-Fig. 41 


2000 


per tube 


2360 






0,165 


Condenser Input 


1500 


per tube 


VKXi 






0.166 



t Table 11 tias been calculated tor a range of operating conditions not to exceed 
a DiaxlnuD] peaK. inverse voltage of lOOOO volts. Tor a majiliujiii peaK inverse 
voltage rating of 5000 volts, the table can be utilized to establish a nei« 
range oT values by multiplying Che values or the a-c input voltage and the d-c 
output voltage by a factor or 0.5. Obviously, values of L and C, which were 
calculated for 60 cycles, do not appijr lo other frequencies. 
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872 /572 and 872-A 



Half-Wave Mercury-Vapor Rectifiers 

The RCA-872/57 2 and BCA-87 2-A are half-wave, mercury- vapor 
rectifier tubea of the hot-cathode type. They are intended for use 
in high-voltage devices designed to supply d-c power of uniform volt- 
age. In single-phase circuitSj full-wave rectification is accom- 
plished by using two or four of these types. The major difference 
between the two tubes is the higher plate voltage rating ot the 
872-A. Other exceptions will be noted in the text. 

CHARACTERISTICS 

872/S72 a72-A 



FILAMENT VOLTAGE (A.C.) 5.0 5.0 

FILAMENT CURRENT lO 6.75* 

PEAK INVERSE VOLTAGE** 

Ambient temp, range 0°-50°C near base 7S00 max. - 

Ambient temp, range 15°-50°C near base - lOOOO max. 

Ambient temp, range 15°-60°C near base - 500O max. 

PEAK PLATE CURRENT (Maximum) 2.5 2.5 

TUBE VOLTAGE DROP (Approximate) 15 lO 

3ULB T-18 T-18 

CAP Medium Metal 

BASE* Jumbo 4-Larg9 Pin 

(for base connections and tube dimensions, see page 59) 

* fllamenc Cransf orjoer should be designed for 10 amperes per cube. 
*♦ Supply frcQuency up Do 150 cycles. 

I Base shell Is not connected CO either rilamenc le&d within base. 



Volts 
Amperes 

Volts 

Volts 

Volts 

Amperes 

Volts 



IMSTALLATIOH 



The bases of the RCA-872/577 and RCA^872-A fit the standard, 
transmitting, four-contact socket, such as the RCA type UT-541. The 
sockets should be mounted so that the tubes will operate in a verti- 
cal position with the base end down. 

The ambient temperature of the 872-A should be not less than 
15°C (59°F) and not more than 50°C (122°F) to 60°C [140''F) depending 
upon the peak inverse voltage used. The ambient temperature of the 
872/572 should not be less than 0°C and rot more than 50°C. The 
ambient temperature is the temperature of the air which; coming into 
contact with the heated parts of the tube, carries off its heat. This 
temperature is to be measured by means of several thermometers 
placed at a distance of a few inches from the base. If the tube is 
used in a location where the circulation of air is restricted^ the 
temperature should be taken adjacent to the filament base and with 
the thermometer shielded so that the effects of direct radiated heat 
are eliminated. If forced air cooling is used, the ambient temper- 
ature is to be measured by a thermometer in the cooling cir stream 
before the air reaches the tube. The useful life of the tube may t)S 
seriously affected if these temperature ranges are not observed 
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Tigidly. Forced ventilation may be necessary to prevent exceeding 
the maximum allowable temperature under all conditions. In any case^ 
adequate circulation of air is necessarY and forced ventilation may 
be desirable from the standpoint of tube safety factor and life. 
When operated under load, the tubes have a characteristic blue glow. 
In service the bulbs will eventually darken. This darkening is nor- 
mal and ia not an indication of the end of tube life. 

The coated filaments of these tubes are intended for a-c oper- 
ation from a secondary winding of a power transformer. This winding, 
provided with a centsr-tap or center-top resistor, should supply at 
the socket terminals the rated voltage of 5.0 volts under operating 
conditions. All connections in the filament circuit should be of 
low resistance and of adequate current-carrying capacity. Less than 
the recommended filament voltage may cause a high voltage drop with 
consequent bombardment of the filament and eventual loss of emis- 
sion. The RCA-872-A differs from the RCA-87Z/572 in that its fila- 
ment is partially shielded from the plate. 

A filament voltmeter should be connected permanently across the 
filament circuit at the socket terminals so that the filament volt- 
age can be maintained at 5.0 volts. Caution shovld be observed when 
measuring filament voltage because the filament luinding is at high 
potential . 

When an RCA-872/572 or RCA-872-A is first placed in service, its 
filament should be operated at normal voltage for approximately 15 
minutes without plate voltage in order to distribute the mercury 
properly. This procedure need not be repeated unless, during subse- 
quent handling, the mercury is again spattered on the filament, plate 
and top part of the bulb. 

In radio transmitters during "standby" periods, the filaments 
should be kept at their rat ed voltage t o ovoid delay i n "coming back." 
If this is not done, the filament should always be pre-heated for JO 
seconds each time the plate voltage is applied. 

Shields and r-f filter circuits should be provided for these 
tubes if they are subjected to extraneous high-voltage or high-fre- 
quency fields when in operation. These fields tend to produce break- 
down effects in mercury vapor and are detrimental to tube life and 
performance. External shielding is employed when the tube is in 
proximity to h igh-voltage ^ high-frequency fields. R-f filters are 
employed to prevent damage caused by radio-frequency currents which 
might otherwise be fed back into the rectifier tubes. 
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APPLICATION 



As stngie-phase or multi-phase rectifiers, the FC/-872/572 and 
RCV-STl-A should be operated under conditions such that the maximum 
rated values under CHARACTERISTICS are not exceeded. Maximum Peak 
Inverse Voltage and Maximum Peak Plate Current are the fundamen- 
tal limitations in the operation o£ the tubes. See definitions under 
RCA^866-A. 

Rectifier ctrctitts particularly suited for use with the 872/572 
and 872-A are shown in Ftas- 4- to 8^ pope 60 . These circuits to- 
gether with their safe maximum input and maximum output operating 
conditionSj are classified In Table SIj page60. 

Ftlter circuits of either the condenser- input or the choke- 
input type may be employed. If the condenser— input type of filter 
is used^ special consideration must be given to the instantaneous 
peak value of the a-c input voltage (see Maximum Pea* Inverse Volt- 
age) which is about i.4 times the RMS value as measured with an a-c 
voltmeter. It is imgortantj thereforej that the filter condensers 
(especially the input condenser) have a sufficiently high breakdown- 
rating to withstand this instantaneous peak value. With the con- 
denser-input type of filter^ the peak plate current of the tube is 
considerably higher tl\an the load current. When choke input to the 
filter is usedj the peak plate current is considerably reduced. This 
type of circuit is preferable from the standpoint of obtaining the 
maximum continuous d-c output current from these tubes under the 
most favorable conditions. 

The values given in Table HI are based on the use of a suitable 
choke preceding any condenser in the filter circuit. If the choke 
is not usedj the tabulated d-c output current values cannot be ob- 
tained without exceeding the peak current rating of the tubes. In 
the case of the double Y circuit lTig.7 )j the inter-phase reactor 
itself acts as a choke. Each tabulated value of d-c voltage is the 
effective d-c output voltage from the rectifier^ and any drop in the 
filteTj thereforsj must be subtracted from the value given, in order 
to obtain the available output. Owing to the low tube voltage drop 
of approximately lO to 15 voltSj the only reduction in rectified 
voltage when the load is increaaedj is due to the drop in the trans- 
former and filter windings. In the case of the three-phase full-wave 
(Fig. 8) and single-phase full-wave (Fig. 5 ) circuits, two 872/572'Sj 
or two 872-A'sj ore used in aeries. These two circuits are desirable 
where higher d-c voltages are required. In the three-phase full-wave 
circuit, six-phase wave form is obtained. 




TABLE m 



CIRCUIT 


A-C INPUT 
VOLTS (RMS) 


APPPOX.D-C OUTPUT 
VOLTS 
TO FILTER 


MAX . D— C 
LOAD 

CURRENT 

AMPERES 


872/572 


87 2-A* 


872/572 


* 

872- a' 


872/572 
and 
872-A 


SIKGLH^PKASE 

PULlr-WAVE 

(P Tuoes-Tig. 4) 


2650 max. 
per t ub e 


3535 aaJC. 
per tube 


2300 


3180 


1.6 


SIKSLE-PHASK 

f4 Tubes-Fig. 5) 


5300 max. 
total 


7070 max. 
total 


4750 


6360 


1.6 


TfiSSE-PHASE 
HALF-WAVE 


3050 Max. 
per leg 


4080 luax, 
per leg 


3500 


■«780 


P. 1 


THREE-PHASE 

DOUBLE T 

PARALLEL 

(6 Tubes-Fig. 7) 


3050 max. 
per leg 


4080 max. 
per leg 


3500 


4780 


5.0 


TFHEE-PHASE 

FULL-WAVE 

f6 Tui/ea.Fig, 8) 


3050 max. 
per leg 


4080 max. 
per leg 


7000 


9570 


2.5 



* For SOOO-Tolt rating, tliesa values sbould be reduced to one-bair. 
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954 

Detector, Amplifier Pentode 

The 954 is a heater-cathode type of pentode designed primarily 
for radio amateurs and experimenters working with wavelengths as 
short as 0.7 meter. As an r-f amplifier at a wavelength of one meter, 
the 954 is capable of gains of three or more in circuits of conven- 
tional design. Higher gains are, of course, attainable at longer 
wavelengths. Operation at short wavelengths is made possible by 
means of unconventional tube structure having small size, close 
electrode spacing, and short terminal connections. 

TEMTATIVE CHARACTERISTICS 



HEATER VOLTAGE (A.C. or D.C. ) 


6.3 


Volts 


HEATER CURRENT 


0. 15 


Ampere 


DIRECT INTERELECTRODE CAPACITANCES: 






Gr id -to-Plate (with shield baffle! 


0.007 tiiax. 


ppf 


1 nput 


3 


ppf 


Output 


3 


ppf 


BULB (For dimensions, see page 7' 






TERMINAL MOUNTING (For connections, see page 


7 ) Spec ia 1 


MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 


As an R-F or A-F Amplifier - Class A 






D_C PLATE VOLTAGE 


250 max. 


Volts 


D-C SCREEN (Grid No. 2) VOLTAGE 


100 max. 


Volts 


D-C SUPPRESSOR fGrid No. 3) VOLTAGE 


100 max. 


Volts 


TYPICAL OPERATION AND CHARACTERISTICS: 






D-C Plate Voltage 90 


250 


Volts 


D-C Screen Voltage 90 


100 


Volts 


D-C Gr id Vo Itage -3 


-3 


Volts 


Suppressor Connected to cathode at socket 


Plate Current 1.? 


2.0 


Willi amperes 


Screen Current 0.5 


0.7 


Mill i ampere 


Amplification Factor 1100 Greater 


than 2000 




Plate Resistance 1.0 Greater 


than 1.5 


Megohms 


Mutual Conductance llOO 


1400 


Micromhos 


As Detector 






D-C PLATE VOLTAGE 


250 max. 


Volts 


D-C SCREEN (Grid No. 2) VOLTAGE 


100 max. 


Volts 


C-C SUPPRESSOR (Grid No. 31 VOLTAGE 


100 max. 


Volts 


TYPICAL OPERATION AS BIASED DETECTOR: 






D-C Plate-Supply Voltage 


250 


Volts 


D-C Screen Voltage 


lOO 


Volts 


D-C Grid Voltage (approx.l 


-6 


Volts 



Suppressor 



Connected to cathode at socket 



©1935. RCA MANUFACTURING CO., INC. "'" RCA RADIOTRON DIVISIOH 



Plate Current 
Plate Load* 



Adjusted to 0.1 ma. with no input signal 
250000 Ohms, or Equivalent Impedance 



♦Fgr resistance Xoai. voicage at the plate will be less than the plate-supply 
voltage by an amount equal to the voltage droc In the load reslscor caused by 
the plate current. 

IHSTALLATION 

The terminaLs of the require a special method of mounting 

by means of clips supplied with each tube. The two small clips are 
for tile control grid and the plats terminal at the bottom ana top of 
the bulb, respectively. The five large clips may be fastened to a 
Supporting insulator. For minimuiti losses, it is desirable to clip 
circuit parts directly to the control-grid terminal and to the plate 
terminal. Since the circumferential tube terminals are located sym- 
metrically, a stop of insulating material should be placed between 
the screen clip and the suppressor clip so that the cathode terminal 
will prevent insertion of the heater terminals in the screen and 
suppressor clips. This stop is identified on the Terminal Mounting 
Template ( page 7 ) as Alignment Plug. Do not attempt tc solder con- 
nections to the terminals. The heat of the soldering operation is 
almost certain to crack the bulb seal. 

The heater is designed to operate on either a.c. or d.c. when 
a.c. is used, the winding which supplies the heater circuit should 
operate the heater at its recommended value for full-load operating 
conditions at average line voltage. When d.c. is used or the heater, 
the heater terminals should be connected directly across a 6— volt 
battery. Under any condition of operation, the heater voltage should 
not deviate more than plus or minus 10% from the normal value of 6.3 
volts. Series heater operation of the 95'! is not recommended. 

The cathode of the 954, when operated from a transformer, should 
preferably be connected directly to the electrical mid-point of the 
heater circuit. In the case of d-c operation from a 6-volt storage 
battery, the cathode circuit is tied in either directly or through 
bias resistors to the negative battery terminal. In circuits where 
the cathode is not directly connected to the heater, the potential 
difference between heater and cathode shou I d be kept as low a* possi- 
ble. If the use of a large resistor is necessary between heater and 
cathode in some circuit designs, it is essential that this resistor 
be by-passed by a suitable filter network or object ional hum may 
deve 1 op . 

The screen voltage may be obtained from a fixed tap on the B- 
battery, or from a potentiometer across the B-supply. The screen 
voltage may be obtained frotii the B-supply through a series resistor 
when the tube is self-biased by means of a cathode resistor. The 
latter method is not recommended if the B-supply exceeds 250 volts 

Shieldnir of each r-f amplifier stage employing the 954 is re- 
quired in order to prevent interstage coupling. A convenient method 
of shield construction is illustrated on page 7 . The control-grid 
end of the tube is inserted through a hole in a metal plate so that 
the metal edge of the hole is in close proximity to the internal 



-2- 



shield in the control-grid end of the tube, it may be desirable, de- 
pending upon circuit requirements, to provide a small collar on the 
baffle hole in order to increase the shielding effect. 

R-f grounding by means of condensers placed close to the tube 
terminals is reii^uired if the full capabilities of the 954 are to be 
realized at xhe ultra- high frequencies. Conventional by-passing 
methods and grounding are not adequate. One convenient method is to 
use ribbon lead-ins to the clips and to insulate the ribbon lead-ins 
and the terminal clips from the grounding plate by mica spacers to 
form by-pass condensers right at the tube terminals. It is important 
in the cases of the plate and control-grid circuits that separate 
r-f grounding returns be made to a common point in order to avoid 
r-f interaction through common return circuits. It may also be ad- 
visable in some applications to supplement the action of the by-pass 
condensers by r-f choices placed close to the condensers in the return 
or supply lead for the control-grid, the screen, the suppressor, the 
plate, and the heater. 

APPLICATION 

As an aapLifier, the 954 is applicable to' the audio- or the 
radio-frequency stages of short-wave receivers, especially those 
operating at wavelengths as short as 0.7 meter. Typical operating 
conditions for this service are given under MAXIMUM RATINGS and 
TYPICAL OPERATING CONDITIONS. 

For a-f amplifier circuits, typical operating conditions are as 
follows: Plate-supply voltage, 250 volts; screen voltage, 50 volts; 
grid voltage, -2,1 volts; suppressor, connected to cathode at socket; 
plate-load resistor, 250000 ohms; and plate current, 0.5 mi I I iampere. 
The grid resistor may be made as high as ItO megohm. Under these con- 
ditions, an undistorted voltage output of 40 to 50 volts RMS may be 
obtained. The voltage amplification is approximately lOO. 

As a grid-bias detector, the 954 may be operated under the con- 
ditions given under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. 
The grid bias may be supplied from the voltage drop in a resistor 
between cathode and ground. The value of this resistor is not criti- 
cal, 20000 to 50000 ohms being suitable. 

For miscellaneous applications in the .1 aborat or y, t he 954 offers 
important features. For instance, its small size permits the design 
of vacuum-tube voltmeters such that the tube itself can be placed 
at the point of measurement. Thus, long leads and high input ca- 
pacitances are avoided with the desirable result that measurements 
can be made at radio frequencies with a minimum effect on the con- 
stants of the circuit under measurement. 
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AVERAGE PLATE CHARACTERISTICS 
PgNTODE CONNECTION 





'TtPE 954 
If = 6.3 V0LT5 
SCREEN VOLTS =100 


















8 




























-CI -0 
































































-0.5 






7 — 4— 




























-1.0 


































-p. a 


































=-2.0 


































- 2.5 


































-3.0 


































r3 5. 
-4.0 






0 


S 


0 


1 


X) 


1 


iO 


2 


90 


2 


iO 


3 


t>6 


3 


55 — 


41 


BO 



PLATE VOLTS 



AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 



TYPE 954 
Ef = 6.3 VOLTS 
PLATE VOLTS =250 
SCREEN VOLTS(Ec2l=IOO 
SUPPRESSOR V0LT5lEc3l=0 




Q. 
3 



CONTROL -GRID VOLTS*Ec|) 

92C-4379 



AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 



TYPE 954 
.Ef =6.3 VOLTS 
PLATE VOLTS = £50 
SUPPRESSOR VOLTS(Ec3)=0 
CONTROL-GRID VOLTS(Ec()=- 




40 80 120 

SCREEN VOLTS (Ec2) 

92C-4360 
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TYPICAL R-F AMPLIFIER CIRCUIT 




TO NEXT 
STAGE 



CONTROL-GRID SCREEN PLATE 

BIAS SUPPLY SUPPLY 5UPPLY 



WAVE-LENGTH RANGE 


2.75 TO 5.3 
METERS 
APPROX. 


1 TO 3 
METERS 
APPROX. 


0.6 
METER 
APPROX. 


fTURNS 
I , J WIRE 
I' 2 <^ OUTSIDE DIA. 
(.LENGTH 


10 w 

N2I6 B.C. 
3/4 


N916 B.cr 

^/i6 


N230 B.C.* 


C| , C2 (VARIABLE) 


3 TO 25>jp-f 


3 TC? 25p|Jf 


3 TO 4 fj^f 


C 


100 TO 500 


100 TO 500 


100 TO 500 


fTURNS 
" -, J WIRE ' 

1 OUTSIDE OIA. 
(.WINDING 


15 
N230 

1/4 
S.L.° 


15 
No30 

S.L.° 


15 
Ns30 

1/4 
S.L.° 



*B.C, = BARE COPPER °S.L.= SINGLE LAYER 

NOTE". THE ABOVE DATA ARE NECESSARILY APPROVIMATE 



FOR ULTRA-HIGH FREQUENCIES/ COILS L| AND L2 MAY 
BE TAPPED AT SUITABLE POINTS DETERMINED BY TEST 
TO REDUCE EFFECT OF TUBE LOADING ON CIRCUIT 
IMPEDANCES. SINCE ELECTRONIC PLATE LOADING IS NOT 
SERIOUS IN A PENTODE/ THE USE OF COIL L2 WITH 
TAPPED PLATE CONNECTION MAY NOT BE NECESSARY TO 
GIVE SATISFACTORY RESULTS. THE CONDENSERS SHOULD 
ALL BE OF HIGH QUALITY AND BE DESIGNED FOR 
ULTRA -HIGH FREQUENCY OPERATION. 



The License extended to the purchaser of tubes appears In 
the License Notice accompanying them. Lnrvrmatloc ccn- 
talned herein Is furnished without assumlns any obligations 
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TYPICAL TUBE- VOLTMETER CIRCUIT 

SPECIALLY ADAPTED TOR PROBE ARRANGEMENT 

TYPE 954 (as TRIOOE) 
I 




67.5 V. 



10-20 V. 



C| = 500JJiAJ^f CONDENSER (mica) R4 = 40000- OHM POTENTIOMETER 
Cp=l6;jf CONO. FOR CALIBRA- FOR COARSE ADJUSTMENT 

TION WITH AND MEASURE- 'N BALANCING OUT 

MENT OF LOW FREQUENCIES PLATE CURRENT 

c^-boou^f CONDENSER (mica) R 5= 2 000-OHW res.(variable) 
m = microammeter(50 OHMS APpRox.) (on position I GIVES range 

R| = 2000-OHM RES. (WIRE WOUND) 5^ 
R2=50000-OHM RES.(WIRE WOUND) 
R3=l0000-OHM RES. (WIRE WOUND) 

NOTE: LEADS b, c, ol AND e RETURN INSIDE CABLE. LEAD a IS 
connected TO GROUNDED HOUSING. 



OF 2 VOLTS RMS 
I ON POSITION 2 GIVES RANGE 
OF 14 VOLTS RMS 



CONSTRUCTION OF PROBE 



METAL HOUSING 




\ PROBE 
y TERMINALS 




TERMINAL MOUNTING TEMPLATE 
TOP VIEW 




A= ALIGNMENT PLUG 'z^' HIGH 

NOTE: INSERT TUBE IN CLIPS SO THAT SHORT END 
OF TUBE RESTS IN THE MOUNTING HOLE 
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955 

Detector, Amplifier, Oscillator 

(Acorn Type) 

The 955 is a heater type o£ triode designed primarily for radio 
amateurs and experimenters working with wavelengths between 0,5 
meter and 5 maters. Operation at these short wavelengths is made 
possible by means of an unconventional tube structure having small 
size^ close electrode spacing^ and short terminal connections. 

TENTATIVE CHARACTERISTICS 



HEATER VOLTAGE (A.C. or D.C, ) 




6. J 




Volts 


HEATER CURRENT 




0.16 




Ampe re 


AMPLIFICATION FACTOR 




25 






GRID- PLATE CAPACITANCE 




1.4 






GRID-CATHODE CAPACITANCE 




1 .O 






PLATE-CATHODE CAPACITANCE 




0.6 






BULB (For dimensions^ see page 4) 






J-4 




TERMINAL MOUNTING (See page 4) 




Special 


MAXIMUM RATINGS and TYPICAL 


OPERATING COND 


IITIONS 


As R-F or A-F Amplifier - Class A 










PLATE VOLTAGE 




180 


max. 


Volts 


TYPICAL OPERATION: 










Heoter Voltage 




6. J 




Volts 


Plate Voltage 90 


li5 


180 




Volts 


Grid Voltage* -2.5 


3.75 


-5 




Volts 


Plate Current 2,5 


1.5 


4.5 




Mi 1 1 iamperes 


Plate Resistance 14700 li200 


12500 




Ohms 


Mutual Conductance 1700 


1900 


2O00 




Micromhos 


Load Resistance 




2OO0O 




Ohms 


U.P.O. 




US 




Mi lliwat ts 


* The d-c resistance in the erld circuit should not 


exceed 0.6 megohm. 


As R-F Power Amplifier and Oscillator 


- Class C 






(Plate nodulated or C.V.) 










D-C PLATE VOLTAGE 




IBO max. 


Volts 


D-C PLATE CURRENT 




B 


max. 


Mi 11 iamperes 


D-C GRID CURRENT 




2 


max. 


Mi 1 1 iamperes 


TYPICAL OPERATION: 










Heater Voltage 




6. J 




Volts 


D-C Plate Voltage 




180 




Volts 


Grid Voltage (Approximate) 




-JS 




Volts 


D-C Plate Current 




7 




Mi 1 1 iamperes 


D-C Grid Current (Approximate) 




1.5 




Mill iamperes 


Power Output (Approximate)*' 




0.5 




Watt 



*4:Al S Keters. Only noderate reduction In this value *U1 be found for wavelengths 
as low as l meter. Below 1 meter, the power output decreases as the wavelength 
Is decreased. 
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INSTALLATION 



The terminals of the 955 r9quire q special method of mounting 
by means of clips supplied with each tube. The clips may be fasten- 
ed to 0 supporting insulator of glass, micoj or other suitable low- 
lo83 moterialj but for minimum losseSj it is desirable to clip cir- 
cuit parts directly to the grid terminal and to the plate terminal. 
Since the tube terminals are located symmetricallYj a stop of in- 
sulating material should be placed between the grid and plate termin- 
als so that the cathode terminal will prevent insertion of the heat- 
er terminals in the grid and plate clips. This stop is identified 
on the Terminal Mounting Template (page 4) as Alignment Plug. Do not 
attempt to solder connections to the terminals , The heat of the 
soldering operation is almost certain to crack the bulb seal. 

The heater is designed to operate on either a.c. or d.c. When 
a.c. is usedj the winding which supplies the heater circuit should 
operate the heater at its recommended value for full-load operating 
conditions at average line voltage. When d.c. is used on the heater, 
the heater terminals should be connected directly across a 6-volt 
battery. Under any condition of operation, the heater voltage should 
not deviate more than plus or minus iO% from the normal value of 6. J 
volts. Series operation of the 955 is not recommended. 

The cathode of the 955 operated from a transformer, should pref- 
erably be connected directly to the electrical mid-point of the 
heater circuit. In the case of d-c operation from a 6-volt storage 
battery, the cathode circuit is tied in either directly or through 
bias resistors to the negative battery terminal. In circuits where 
the cathode is not directly connected to the heater, the potential 
difference between them should be kept as low as possible. If the 
use of a large resistor is necessary between heater and cathode in 
some circuit designs, it is essential that this resistor be by-passed 
by a suitable filter network or objectional hum may develop. 

R-F grounding by means of condensers placed close to the tube 
terminals is required if the full capabilities of the 955 for ultra- 
high-frequency uses are to be obtained. Conventional by-passing 
methods and grounding, such as are employed in broadcast receivers, 
are not adequate. The grounding plate of the chassis should be of 
heavy copper. Figure 3 illustrates one form of by-passing where the 
ribbon leads to the terminal clips are insulated from the grounding 
plate by mica spacers to form r-f by-pass condensers right at the 
tube terminals, 

APPLICATION 

As an amplifier, the 955 is applicable to the audio- or the 
radio-frequency stages of short— wave receivers , espec ial ly those oper- 
ating in the band between C.5 meter and 5 meters. Typical operating 
conditions for this service are given under the corresponding heading 
on page 1, 

For a-f amplifier circuits utilizing resistance coupling, typi- 
cal operating conditions ore as follows: Plate-supply voltage, 180 
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volts; grid-bias voltage^ -i.S volts; plate-load resistor, 25O00O 
ohms; and plate current, 0.42 mill iamperes . The grid resistor moY 
be made as high as 0,5 megohm. With these values, on undistorted 
voltage output of 45 volts FM3 may be obtained. The voltage ampli- 
fication is approximately 20. 

As a detector, the 955 may be of the grid-leak-and-condenser 
type or of the grid-bias type. The plate voltage for the grid-leak- 
ond— condenser method should be about 45 volts. A grid leak of from 
1 to 5 megohms with a condenser of 0. 00025 ^if is satisfactory. For 
the grid-bias method of detection, a plata-supply voltage of 160 
volts may be used together with a negative grid-bias voltage of 
approximately —7 volts. The plate current should be adjusted to a 
little less than 0.2 milliampere with no input signal voltage. The 
grid-bias voltage may be supplied from the voltage drop in a re- 
sistor between cathode and ground. The value of this self-biasing 
resistor is not critical, 50000 ohms being suitable. 

As an oscillator or r-f power amplifier (Class C), the 955 
should be operated as shown under MAXIMUM RATINGS and TYPICAL OPERAT- 
ING CONDITIONS, Typical oscillator circuits are shown in Figures 1 
and 2, Uhen bias is obtained by means of a grid resistor, a value 
of 2O0OO to 25000 ohms may be used. The use of a choke in series 
with this resistor is required in single-tube oscillator circuits to 
increase the r-f impedance of the input circuit. In push-pull oscil- 
lator circuits, the choke is not r«<iuired. 

In miscellaneous applications in the laboratory, such as vacuum- 
tube voltmeters, the 955 because of its small size, can be placed at 
the point of measurement. This feature, combined with that of low 
input capacitance, makes possible vacuum-tube voltmeter measurements 
with a minimum effect on the constants of the circuit under measure- 
ment , 



ULTRA-HIGH-FREQUENCY 
HARTLEY OSCILLATOR 
L2 



PUSH-PULL OSCILLATOR 
TUSED-PLATE TUNED-GRID TYPE 




fL2 



TYPE 955 




MAV. 



I-|C| L2 Cz 



LiCi L2C2,L3C3 = DEPEND ON FREQUENOY 
RANGE DESIRED 



+B -B 
= DEPEND ON FREQUENCY 
RANGE DESIRED 

= 0.00005 Mf C4 0505=0.0001 yif 

= 0.0001 Pj- ' R I = 0000 TO 12 500 OHMS, 

: 20000T0 25000 OHMS, !^ WATT '/^ WATT 

FIG. I Z=R-F CHOKE p|G.2 



The license extended Co the purchaser or tubes appears In the License Notice ac- 
companying then. Inroraacion contained herein Is furnished ulthout assuming any 
obligations. 
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TYPICAL MOUNTING ASSEMBLY 
--COPPER PLATE (ground) PLATE VOLTAGE 





HEATER VOLTAGE 
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ADDITIOHAL RCA OeFOREST TUBES FOR AMATEUR RADIO USE 



RCA~83I is Q hish-power }-electrode tube designed for use ae an 
oscillator and r-f amplifierj particularly at frequencies above 3CCO 
kc. Filament volts^ 11.0. Normal plate voltSj JOOO. Power Output 
(Class C), 50C watts. 

RCA-SltS is a 3— electrode^ low-power tube of the heater-cathode 
tipe similar in characteristics to RCA_ip. It is for use as an 
oscillatorj a-f amplifieij and r-£ amplifier. Heater voltSj 2.5. 
Power Output (Class C)j 5 watts. 

RCA-SIIJ is a screen-gridj low-power tube of the heater-cathode 
typSj similar in characteristics to BCA-SiS/SdS. It is for use as a 
radio-frequency amplifier^ particularly at frequencies above JOCD kc . 
Heater volts^ 2.S. Power Output (Class C)^ 5 wtts. 

RCA-850 is a screen grid tube of the medium power type for use 
as a radio— frequency amplifier. Filament voltOj lO. Plate volts^ 
ICXX:. Power Output (Class C), lOO watts. 

RCA-85I/55I is a general purpose^ high-power tube of the 1- 
electrode type especially suited as a modulator and audio-frequency 
amplifier or as a radio- frequency power amplifier. Filament voltSj 
11. C. Oscillator input per modulator tube^ 4O0 watts* (Plate voltSj 
200C; modulation factor^ 0.6). 

RCA-86I/56I is a high-power tube of the screen grid type design- 
ed for use as a radio— frequency amplifier. It is particularly useful 
at frequencies above JCOO kc. Filament volts^ 11. O. Kornal plate 
voltSj 3000. Power Output (Class C)j SOC watts. 

RCA-878 is a high-vacuum^ hal f-wave rectifier of the hot-cathode 
type for use in suitable devices to supply the d— c voltage require- 
ments of cathode-ray tubeis. Filament voltSj 2.5. Maximum peak in- 
verse voltSj 20C0C. Maximum peak plate currentj 20 mi lliamperes , 

RCA- 885 is a grid-controlledj gaseous-discharge tubs of the 
heater^rcathode type. It is designed for use as a sweep-circuit 
oscillator in cathode-ray tube circuits. Heater voltSj 2.S, Maximum 
peak plate voltSj 20O. Maximum peak plate current^ JOO ni 1 1 iamperes . 

RCA-904, RCA-905, and RCA-906 are cathode-ray tubes with fluo- 
rescent viewing screens^ having diameters of S"j S"j and i" ; re— 
spectivelY- These tubes are recommended for use in oscillograph 
applications and^ in such service^ are especially useful for monitor- 
ing amateur radio transmitters. 



Additional technical 1 nto rna 1 1 on on these tysies. or receiving 
types, nay be obtained by writing to 



COHHESCIAL ENOINEERINO SECTION 
RCA RADIOTRON DIVISION RCA HANUFACTUBING CO.. INC. 
HABRISOM. N.J. 




fx. l-is 



